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CHAPTER 1 
INTRODUCTION 
The aims of this study are to estimate, using 
a non-survey technique, input-output tables for the 
thirteen Statistical Areas of New Zealand (ref. 
Figures 1 & 2) and then to use these tables to derive 
output, income and employment multipliers for the 
individual regions. 
The non-survey tables are estimated using 
regional output and employment data to make adjust-
ments to a national input-output table, and from 
these regional tables, multipliers are derived in 
the conventional way. The methodology is detailed 
in Chapter 2. Readers who are familiar with non-
survey 1-0 techniques and multiplier analysis can 
proceed directly to Chapter 3 which deals with the 
application of the theory to New Zealand data. The 
Department of Statistics' national 130 sector table 
for 1971-72 is used as the basis from which the 
regional tables are derived. Of particular relevance 
is the disaggregation of the Agricultural and Livestock 
Production Industry (represented as a single sector 
in the 130 sector national 1-0 table) into three 
sub-sectors. This step was considered necessary to 
attain a more accurate representation of the agricult-
ural industry at the regional level. 
1 
2 
In Chapter 4, output, income and employment 
multipliers for the thirteen regions are presented. 
Prior to deriving the multipliers, each of the tables 
was condensed, through the aggregation of sectors, 
to form a 25 sector table correspondingly closer in 
classification to the Department of Statistics' 
national 25 sector table (N.Z. Department of Statistics, 
1978; 1980). The second part of Chapter 4 is devoted 
to the evaluation and interpretation of the multiplier 
estimates. The summary and conclusions are presented 
in Chapter 5. 
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CHAPTER 2 
METHODOLOGY 
The most comprehensive approach to sectoral 
economic analysis involves the use of an input-output 
(1-0) model, which allows for the study of individual 
sectors within the economy and their inter-relation-
ships as reflected in the sectoral multipliers. A 
major problem with this approach, however, is the 
vast amount of data required to derive the original 
1-0 model. This means that for most regional studies, 
cost precludes the building of an 1-0 model from 
primary survey-based data. In an attempt to overcome 
this, some researchers have sought to achieve 
approximate 1-0 tables for regions by making adjust-
ments to a national table based on readily available 
secondary data (usually regional employment). These 
'non-survey' approaches to 1-0 modelling have, in 
recent years, attracted growing interest. As a 
compromise measure in obtaining regional 1-0 tables 
they are far less costly than survey based studies. 
An example of the way in which one of these non-survey 
techniques can be applied at the regional level will 
be explained later in this chapter after a more general 
treatise of 1-0 modelling. 
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2.1 The Input-Output Model 
In an attempt to establish the interactions 
between all sectors of an economy it is necessary to 
think in terms of an equilibrium model, where the 
effects on an exogenous change in anyone sector 
can be traced through the entire economy. Input-
output modelling is a method of representing these 
interactions and is generally associated with the 
name of Leontief who was the first to represent 
empirically the concept of economic interdependence, 
in an 1-0 model of the American economy (Leontief, 
1951). Since then, 1-0 analysis has become an 
accepted method by which to study the inter-dependencies 
that exist within an economy, though usually at the 
national level. 
Inter-industry relationships within an economy 
are represented in the 1-0 model by the Transactions 
Matrix. This is constructed by first assigning a 
d 1 h . d 1 rowan a co umn to eac ln ustry. All inter-
1 Dividing an economy into industries, or more 
correctly, industrial sectors, involves, even in 
large 1-0 models, a considerable degree of 
aggregation. Consequently, each 'industry' 
comprises several to many industries. 
industry transactions are then inserted in their 
respective cells. Since one industry's output is 
frequently another industry's input, the inter-
dependence of industries is built into the matrix 
on this 'from-to' or 'sales-purchases' basis. 
That part of an industry's output not used 
by another industry as an input (e.g. exports, 
household consumption) passes into Final Demand. 
Similarly, those inputs that are not the output 
of another industry (e.g. imports, labour) are 
treated as Primary Inputs. The Transactions Matrix 
and Final Demand and Primary Inputs quadrants are 
represented in Figure 3. The fourth and remaining 
quadrant in the 1-0 table accounts for direct trans-
actions between Primary Inputs and Final Demand 
(e.g. imports direct to the household sector). 
The completed 1-0 table shows the source of 
each industry's inputs (reading down the columns) and 
the destination of each industry's output (reading 
across the rows). Rowand column totals for each 
industry will be equal since total inputs must sum 
to total outputs. 
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FIGURE 3 
Representation of an Input-Output Table 
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The output of each of the n sectors can be shown 
i = 1,2 •.. n (1) 
where X. = total output of sector i 1 
x .. = output of sector i used as an input by sector 1) 
j, j = 1,2 ... n 
Total 
Outputs 
(row 
totals) 
Grand 
Total 
D. = output of sector i passing into Final Demand 
l 
or 
X. 
l j 
n 
I 
1 
x .. + D. lJ l l = 1,2 ... n ( 2 ) 
X.. as an input into sector j can be expressed as lJ 
a proportion of that sector's total inputs, 
or 
where 
X .. lJ 
a .. lJ 
a .. X. lJ J 
XiYxj 
Equation (2) can then be rewritten as, 
X. 
l 
n 
I a .. X. + D. lJ J l l = 1,2 ... n j 1 
In matrix notation, for all n sectors, 
X AX + D 
Xl 
X2 
X A = D 
X 
n D n 
( 3 ) 
(4 ) 
The A matrix is the Transactions Matrix expressed 
in the form of coefficients and its a .. elements are lJ 
the 'technical' or input-output coefficients. These 
coefficients are treated as constants and thus the 
inputs used by an industry are assumed to vary in direct 
proportion to that industry's output. This precludes 
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economies of scale and input substitution. 2 
Rearranging (4) we have, 
x - AX = D 
(I - A) X = D 
X = (I-A}-lD 
where (I-A) is termed the Leontief matrix. 
Thus, changes in the output of all sectors resulting 
from a change in Final Demand can be estimated using 
the inverse of the Leontief matrix. In the present 
context, 1-0 analysis is of particular interest in 
that multipliers can be easily derived for each sector 
using this inverse matrix. 
2.2 Input-Output Multipliers 
The elements, r", of the (I-A}-l matrix show 
1J 
the direct and indirect output required from industries 
in response to a unit increase in Final Demand. A Simple 
Output Multiplier (direct and indirect output) can be 
2 The three main assumptions that underlie 1-0 analysis 
are (i) homogeneity, (ii) proportionality and (iii) 
additivity (Chenery and Clark, 1962; 33). These assump-
tions imply that each industry, or industry group, has 
an homogeneous product, or set of products, which is the 
output of that industry alone. To produce this output 
the industry uses inputs in fixed proportions and is 
assumed to exhibit a linear production function. This 
precludes substitution between inputs and implies 
constant returns to scale. Because the total effect 
of carrying on different types of production in the 
economy is assumed to be the same as the sum of the 
separate effects, external economies of scale are also 
precluded. 
obtained for each sector by summing the colums of the 
inverted Leontief matrix. 
Simple Output Multiplier for = 
sector j Lr .. . 1J 
1 
where r .. = the direct and indirect requirement 
1J 
needed from sector i for a unit increase 
in the Final Demand of sector j. 
The direct effect on income from an increase in 
the output of a sector can be estimated as the payments 
3 to households , as shown in the Primary Inputs quadrant, 
expressed as a proportion of sector output, i.e. shown 
as a coefficient. 
w. = y J J X. 
J 
where w. = payments to households per $1 of output J 
in sector j 
H. 
J = 
payments to households in sector j . 
The direct and indirect income resulting from an 
increase in the Final Demand of a sector can be estimated 
as, 
3 
Y. = Lr . . W. 
J i 1J 1 
Normally includes salaries and wages, all taxable 
allowances and employer contributions to employee 
benefit funds, but excludes income of working 
proprietors - refer Appendix 4, note 1. 
11 
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where 
Yj = direct and indirect income generated from 
a $1 increase in the Final Demand of sector j. 
w. = the appropriate element in the column vector 
1 
of payments to households per $1 of sector 
output. 
As such, Yj is the direct and indirect income multiplier 
for the sector given an increase in sales to Final Demand. 
Dividing this by the direct income effect, w., enables 
J 
the estimation of the Type 1 Income Multiplier, which 
shows the direct and indirect income generated from a 
unit increase in direct income. 
Type 1 Income Multiplier for = 
sector j Yy' J w. 
J 
The Simple Output Multiplier and the Type 1 
Income Multiplier embody only the indirect effect 
generated by a change in direct output or income. To 
derive multipliers that include the induced effect, 
initiated by consumer spending, the household row and 
column, formerly in the Primary Inputs and Final Demand 
quadrants respectively, must first be moved into the 
Transaction Matrix. This, effectively, treats 
households as an industrial sector. As such, payments 
to households (as shown in the households row) and 
consumer purchases (as shown in the households column) 
become linear functions of sector output and household 
income respectively. This means that the household 
income generated as a result of the direct and indirect 
effects induces further increases in output and income 
through consumer spending. Direct, indirect and 
induced effects can be derived from the inverse 
of the (I-A*) matrix, where A* is the A matrix enlarged 
to n + 1 sectors to include households. 
Summing the columns of the (I-A*)-l matrix over 
the n non-household sectors gives an estimate of the 
Total Output Multiplier (direct, indirect and induced 
output). 
Total Output Multiplier for 
sector j = i 
n 
L 
= 1 
r .. * 1J 
where r .. * = the elements of the (I-A*)-l matrix. 
1J 
The elements in the households row of the 
inverted matrix represent the direct, indirect and 
induced income accruing to households as a result of 
a $1 increase in the respective sector's output. 
where 
Y. 
J 
Y. = the direct, indirect and induced income 
J 
generated from a $1 increase in the Final 
Demand of sector j. 
rhj* = the appropriate element in the households 
row of the (I-A*)-l matrix. 
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These households row elements also represent 
the direct, indirect and induced income multipliers, 
given a unit change in sales to Final Demand. The 
direct, indirect and induced income can also be 
expressed in terms of a Type 2 multiplier where, as 
with the Type 1 multiplier, the increase in income 
is divided by the direct income effect. 
Type 2 Income Multiplier for = 
sector j 
Employment multipliers can be calculated in a 
similar fashion to income multipliers. As employment 
is not explicitly included in the 1-0 model a vector of 
employment coefficients has to be estimated exogenously. 
These coefficients represent, for each sector, the 
amount of employment created by $1 of output. Employment 
multipliers from the open model are then obtained as, 
where 
e. = L:r . . u. 
J i 1J 1 
e. = direct and indirect employment generated 
J 
from a $1 increase in the Final Demand of 
sector j. 
u. = the appropriate element in the vector of 
1 
employment coefficients. 
The Type 1 employment multipliers are then obtained 
by dividing the direct and indirect employment by the 
coefficient of direct employment. 
where 
and 
Type 1 Employment Multiplier for = 
sector j ey J u. 
J 
if the model is closed with respect to households, 
n 
E. 
J = 
~ 
i = 1 
r .. * u. 
1J 1 
E. = the direct, indirect and induced employment 
J 
generated from a $1 increase in the Final 
Demand of sector j 
Type 2 Employment Multiplier for = 
sector j Ey J u. 
J 
As noted recently by West & Jensen (1980), 
there is some inherent confusion between the terms 
"direct", "indirect", and "induced", when applied to 
output, income and employment multipliers, which can 
lead to inconsistencies in interpretation. It is 
essential therefore that extreme care is exercised 
when using the multipliers derived, and that particular 
notice is taken of whether the multiplier used includes 
or excludes the initial final demand stimulus, and 
whether it relates to increases in one sector or all 
15 
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sectors of the economy. Further reference to this problem 
is included in the discussion in a later section of this 
report. 
2.3 A Non-Survey Procedure for Regional Tables 
A serious limitation in the construction of an 
1-0 model is the vast amount of data required which 
will invariably entail extensive and detailed survey 
work. That completed tables are usually published 
several years in arrears of the year to which they 
refer is indicative of the enormity of the undertaking. 4 
It is not surprising, therefore, that the data require-
ment precludes for most regional studies the building 
of an 1-0 model from survey~based data. However, 
non-survey procedures, as they have come to be known, 
overcome this data problem by using a national table 
as a basis from which a regional table can be approxi-
mated. The non-survey procedures concentrate largely 
on making adjustments to the Transactions Matrix, or, 
more usually, the A matrix of the national table. 
The Transactions Matrix of a regional 1-0 table will 
contain all transactions between those industries -located 
in the region, and is of particular interest in the 
present study because it is these inter-industry 
4 The 1971-72 1-0 tables for the New Zealand economy were 
provisionally released in 1978 and finally published in 
1980 (N.Z. Department of Statistics, 1980). 
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relationships that give rise to the regional multiplier 
effects. 
At the regional level, multiplier effects are 
markedly reduced by a greater dependence on imports. 
Generally, a region will be more dependent than the 
nation on imports because, as well as having to import 
goods and services from other countries, it will also 
have to 'import' from other regions those domestically 
produced goods and services in which, as a region, it 
is deficient. This follows from the economics of location 
and comparative advantage. Generally, the smaller the 
region, the greater is likely to be the dependence on 
imports and, consequently, the smaller the multiplier 
effects. Conversely, for progressively larger regions 
the dependence on imports is reduced up to the point 
at which 'the region' becomes the nation, whereupon 
the regional multipliers assume national values. 
In the A matrix of the regional table the greater 
dependence on imports is reflected in smaller a .. 
1J 
coefficients, and the non-survey procedures are thus 
primarily procedures for reducing the a .. coefficients 1J 
of the national matrix so that they more closely 
represent inter-industry transactions at the regional 
level. There are several non-survey procedures that 
18 
can be employed at low cost to estimate a regional 
1-0 table. Of these procedures the Simple Location 
Quotient (SLQ) approach, whereby the coefficients of 
the national A matrix are adjusted using location 
quotients (see below) has been used with some success. 5 
Schaffer and Chu (1969) examined alternative 
non-survey procedures in deriving 1-0 tables for the 
State of Washington. The non-survey procedures were 
evaluated by using chi-square tests of the column a .. 1J 
coefficients to compare the derived tables with a survey 
based table for Washington State. The SLQ approach was 
found to be the most successful. Morrison and Smith 
(1974) similarly found the SLQ approach to be the best 
of the non-survey procedures they tested in deriving 
1-0 tables for the city of Peterborough. They used 
five statistical tests to measure the 'closeness' of 
the non-survey tables to an empirically derived table 
for the city. 
With the SLQ approach to deriving a regional 
non-survey 1-0 table an underlying assumption is that, 
for each industry, the nation and the region have the 
same input mix (as shown by the column a .. coefficients) 1J 
5 Readers who are interested in a detailed discussion 
of alternative non-survey techniques are referred 
to Jensen et ale (1977: 20-37). 
and that, therefore, the a .. coefficients in the 1J 
regional A matrix will differ from those in the 
national A matrix only as a result of the region's 
greater propensity to import. 6 Thus, the approach 
concentrates on splitting each a .. coefficient into 1J 
two parts; that which represents regional production 
and that which has to be imported. The former remains 
in the A matrix as the regional a .. coefficient, while 1J 
the latter is transferred to the Primary Inputs 
quadrant as an import coefficient. Location quotients 
are used as a means of estimating this division between 
local production and imports. 
In the present study a location quotient {LQ) 
is used to provide, in terms of output or employment~ 
a measure of the importance of an industry to a region 
relative to the importance of that industry to the 
nation. 7 The location quotient for an industry can 
be calculated as, 
6 
7 
The validity of this assumption will vary from 
region to region and, in some circumstances, may be 
a significant source of error. 
More generally Hoover (1975: 147) defines a location 
quotient as "a statistical measure of the degree 
to which any two quantitative characteristics are 
dissimilarly distributed between any two areas". 
19 
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e. y 1J l::e .. 
. 1J 1 
LQ .. == 1J 
Le. 'y . 1J J L e .. 
.. 1J 1J 
where e = output or employment 
i = industry (1,2 ... n) 
j :::::: region (1,2 ... m) 
For example, suppose that the output from the 
textile industry in a region is $40m and total regional 
output is estimated at $200m. If, at the national level, 
the output of the textile industry is $IO,OOOm, and 
national input, $lOO,OOOm, then the location quotient 
for the local textile industry is 
$40m/$200m 
2 
$lO,Ooom~$lOO,OOOm 
This shows that the region has exactly twice its pro-
rata share of output in the textile industry relative 
to the national level. On the assumption that the 
nation and the region exhibit similar demand patterns, 
location quotients can be used to show the relative 
level of local self-sufficiency in various industries. 
In the example above, the region can therefore be regarded 
as being twice as self-sufficient in textile production 
as the nation. 
The first step in the adjustment procedure 
therefore is the calculation of LQs for all industries 
in the table using either output or employment data. 
For those industries where LQ < 1 it is assumed that 
local production will be insufficien~ to illeet local 
demand and will therefore need to be supplemented by 
imports. In these instances the row a .. coefficients 
, 1J 
in the national matrix will overstate regional inter-
industry transactions and will need to be reduced. 
This is done by simply multiplying the row coefficients 
by the LQ of the producing sector. At the same time 
.the residual quantities, i.e. a .. x (1 - LQ.), are 
1J 1 
transferred to the imports row of the Primary Inputs 
quadrant. 
Where an industry appears in the national table 
but does not exist at the regional level (i.e. I,Q. = 0), 
1 
then that industry's row coefficients are transferred 
in full to the imports row, leaving a row of zeros in 
the regional A matrix. This, effectively, accounts 
for non-competitive imports, i.e. imports which the 
region does not compete. For those industries with 
o < LQ < 1 the imports will be competitive (i.e. the 
imports will compete with regional production). For 
those industries with LQ ~ 1 the row a!, coefficients, 
~J 
2l 
as they appear in the national matrix, are left unaltered 
since regional production is assumed to be sufficient to 
meet local inter-industry demand. In the fully adjusted 
22 
A matrix each coefficient will therefore lie somewhere 
between its value in the national A matrix and zero, depend-
ing on the LQ of the producing sector. 
An important point to bear in mind with this 
approach is that as the output or employment-by-industry 
data used in calculating the location quotients become 
more aggregated, the location quotients tend to unity, 
that is, the relative self-sufficiency in all industries 
approaches 100 per cent. This is because, as the data 
are aggregated, imports in some industries are balanced 
by exports in other industries. It follows, therefore, 
that if location quotients are to be used to scale down 
the coefficients in the national 1-0 table, then the 
sectors should be as disaggregated as possible if 
the regional coefficients are not to be substantially 
overstated. However, it must be remembered that when 
applying a non-survey procedure to a highly disaggregated 
national 1-0 table, regional output or employment data 
will be required at the same level of disaggregation. 
This requirement may limit the extent to which a highly 
disaggregated table, if available, can be used. 
Having established coefficients for the A matrix 
and Primary Inputs quadrant of the regional 1-0 table, 
there remain the two problems of converting these 
coefficients to dollar transactions and estimating 
the Final Demand quadrant. The former is achieved by 
multiplying the column coefficients by the total value 
of output for each sector. Total regional output 
for each sector, if unknown, will need to be estimated 
by apportioning national output on an employment or 
population basis. 
The amount of each industry's output passing 
into Final Demand can then be estimated as the residual 
remaining after inter-industry sales are subtracted 
from total output. However, there still remains the 
problem of disaggregating this Final Demand component. 
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As with regional output for each sector, the categories 
of Final Demand, other than exports, may need to be 
estimated as a direct proportion of the national column 
if no regional data are available. Once these categories 
have been estimated the export column can be derived as 
the residual. 
A full methodology of Generating Regional 1-0 
Tables (GRIT) incorporating the SLQ approach has been 
recently developed at the University of Queensland 
(Jensen, Mandeville and Karunaratne, 1977; 1979). 
GRIT is described by the authors as "a natural e~tension 
of recent trends in the input-output literature towards 
the production of less costly input-output tables. 
It provides a facility for potential users to develop 
regional input-output tables at relatively low cost 
but without substantial error." (Jensen et al. 1977: (i» . 
24 
The methodology comprises a fifteen step sequence 
that enables the user to derive standardised non-
survey regional tables from a national table of one 
form or another -- refer Table 2.1. 
A special feature of GRIT is the use of 
'superior data' where appropriate. This means that 
after the SLQ procedure has been applied as a method 
of adjusting the national table, the analyst has the 
opportunity of incorporating regional data which is 
considered superior in quality to that in the existing 
table. For example, there may be primary data to 
suggest that a coefficient in the regionally adjusted 
table has been substantially over or under estimated, 
in which case the superior data can be substituted. 
These may be survey-based data or secondary data 
from other sources. 
The GRIT methodology was originally used to 
estimate 1-0 tables for the State and regions of 
Queensland (Jensen, et al., 1977). These tables are 
being used to assess inter-industry linkages in the 
economies of the various regions, and the multipliers 
from the tables have been used to estimate the impact 
of local development projects (Mandeville & Jensen, 1978). 
Interest in the application of GRIT has since spread, 
and the methodology has been applied to develop regional 
Step No. 
1 
2 
3 
TABLE 2.1 
The GRIT Methodological Sequence 
Phase I Adjustments to National Table 
Start with national input-output table. 
Adjust national table for price levels and 
updating. 
Adjust for international trade. 
Phase II _A~justment for Regional Imports 
(Steps 4-15 apply to each region) 
4 Calculate non-competitive imports. 
5 Calculate competitive imports. 
6 
7 
8 
Phase III Definition of Regional Sectors 
Insert disaggregated superior data. 
Aggregate sectors. 
Insert aggregated superior data. 
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Phase IV Derivation of Prototype Transactions 
9 
10 
11 
12 
13 
14 
15 
Source: 
Tables 
Derive initial transactions tables. 
Manually or iteratively adjust initial tables 
to derive prototype tables. 
Aggregate to uniform tables if required. 
Derive inverses and multipliers for prototype 
tables. 
Phase V Derivation of Final Transact~ons 
Tables 
Insert final superior data and make any other 
adjustments. 
Derive final transactions tables. 
Derive inverses and multipliers for final 
tables. 
From Jensen et ale (1977: 59). 
26 
tables for South Australia (West, Wilkinson & Jensen, 
1979) and the Northern Territory (West, Wilkinson & 
Jensen, 1980). Two applications have been undertaken 
in New Zealand -- one for deriving a simplified 1-0 
table for the Otago region (Hubbard & Brown, 1979), 
and the other for assessing the regional impacts 
of the Tiwai Point Aluminium Smelter on the Southland 
8 
economy (Brown, 1980). 
The original GRIT procedure, as exemplified by 
the 1977 Queensland study, has recently been modified 
in the version termed GRIT II (West, Wilkinson & 
Jensen, 1980). This later methodology includes an 
optimising procedure for assessing the relative 
importance of individual multipliers within the 
transactions matrix, and therefore the relative need 
for close scrutiny and refinement of the various 
coefficients. In addition, the terminology used to 
describe the multipliers has been revised for consistency 
and to avoid confusion. Neither of these modifications 
were incorporated in this study. 
8 Other New Zealand applications of 1-0 at the 
regional level include work by Lowe (1977) and 
Moore (1980). 
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2.4 Multiplier~ from a Non~Survey Table 
It should be noted that the multipliers from a 
non-survey 1-0 table, which can be derived as explained 
in the first part of this chapter, will almost certainly 
be overstated when compared with those from a correspond-
ing survey based table. Schaffer and Chu (1969) found 
that all of the non-survey procedures they tested 
produced mean income multipliers which were substantially 
higher than those from the empirically derived table. 
The multipliers were least overstated with the SLQ 
procedure, the 'l'ype 1 income multipliers being, on 
average, 21 per cent higher than those from the survey 
based table, and the Type 2 income multipliers 47 per 
9 cent higher. These findings were confirmed by 
Morrison and Smith (1974) whose Type 1 and Type 2 
income mUltipliers from the SLQ approach were, on 
average, 20 per cent higher and 27 per cent higher, 
10 
respectively, than those from the survey-based table. 
Multipliers from non-survey tables are over-
st.ated as a result of the a .. coefficients being 
1J 
overstated. As Morrison and Smith (1974: 13) point out, 
9 
10 
Income multipliers from the other non-survey procedures 
were overstated by as much as 38 per cent (Type 1) 
and 79 per cent (Type 2). 
However, note co~nent included in Appendix 4, note 2. 
28 
"In any study which applies non-survey 
methods, the volume of local transactions 
will probably be overestimated, since 
these methods almost all involve the 
implicit assumption of maximum local 
trade." 
That is to say, it is assumed that if a firm can buy 
its inputs locally then it will do so. 
Furthermore, as has been pointed out, in using 
the SLQ approach, the more aggregated the 1-0 model 
(i.e. the fewer the sectors) the greater will be the 
overstatement of the regional a .. coefficients. Intra-1J 
sectoral transactions, in particular, are likely to be 
over-estimated in a highly aggregated regional table 
because what appear in the national table as intra-
sectoral transactions may well be, at the regional 
level, items of inter-regional trade. Recognising 
this, Morrison and Smith modified their non-survey 
procedures by inserting zeros in the leading diagonal 
of the transactions matrix for those sectors where 
intra-sectoral transactions at the regional level 
were regarded as being negligible or non-existent. 
Predictably, this had the effect of improving the mult-
iplier estimates. With the SLQ approach the amount by 
which the income multipliers were overstated was 
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reduced from 20 per cent to 12 per cent for Type 1 
and from 27 per cent to 22 per cent for Type 2. 
For similar reasons Jensen et ale (1977) suggest the 
use of a net national table when using GRIT.ll 
One further point should be mentioned in connection 
with the multipliers from an 1-0 table. In some studies, 
where a fairly large disaggregated national table is 
used as the basis from which to derive regional a .. 1J 
coefficients, it has been usual to condense the regional 
table by aggregating the sectors to form a smaller more 
manageable table prior to calculating the 1-0 multipliers. 
Aggregating the sectors in an 1-0 table to form a smaller 
table will usually involve what is known as aggregation 
bias. In practice, aggregation bias means that forecasts 
of sector outputs from the aggregated model will not 
equal those obtained by summing the individual forecasts 
from the original model. Several methods of aggregation 
are available that seek to minimise this bias. These 
methods employ some criterion by which to select the 
most suitable sectors for aggregation. 
Rodgers (1978) has pointed out that the bulk of 
the literature on aggregation bias in 1-0 modelling 
has been concerned with inconsistencies in the forecasts 
11 That is a table with intrasectoral transactions 
excluded. Also refer Appendix 4, note 3. 
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of sector outputs, and very little with its effect on 
I-a multipliers. In the present context I-a multi-
pliers rather than forecasts of sector output are of 
primary interest. Of the studies that have examined 
the effect of aggregation bias on I-a multipliers, 
Doeksen and Little (1968) showed empirically that 
there was very little relationship between the size 
of the multiplier for a sector and the number of 
sectors from an I-a table and recording the effect 
on the multipliers in these three sectors as all 
remaining sectors were randomly aggregated in cumula-
tive steps until they were represented by a single 
sector. Rodgers (1977) demonstrated that Doeksen 
and Little's finding was true in principle and that 
the aggregation bias reflected in output multipliers 
was relatively small because it was of second order 
only. However, Rodgers (1978) has also shown that, 
unlike the output multipliers, income multipliers will 
generally exhibit first order aggregation bias. Thus, 
although the method of aggregation is likely to have 
little effect on the output multipliers, it will 
probably lead to more serious bias in the income-
multipliers. 
Clearly, an I-a table derived using a non-survey 
technique is not a perfect substitute for an empirically 
derived table. However, as was mentioned at the 
beginning of this chapter, non-survey techniques 
have attracted growing interest in recent years 
from regional economists as a means whereby 
economic relationships and inter-dependencies 
at the regional level can be approximated at low 
cost. The multipliers from a non-survey 1-0 model, 
though obviously needing to be interpreted with 
caution, have the major advantage of being disaggre-
gated. As such, they can be used to estimate the 
impact of changes in different sectors of the regional 
economy. 
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CHAPTER 3 
APPLICATION 
3.1 Regional Output and Employment Data 
The 1971-72 130 Sector New Zealand Input Output 
Table (N.Z. Dept of Statistics, 1980) was used as the base 
table from which the regional tables were derived. No 
attempt was made to update this table and so the non-survey 
regional tables presented in the following chapter relate 
to 1971-72. The New Zealand 1-0 table is in approximate 
basic values, intra-sectoral transactions are shown in 
gross values and all imports are allocated directly.12 
12 Approximate Basic Values. Basic value relates to output valued 
at farm gate or factory door including distribution expenses to point 
of sale but excluding payment of commodity taxes or receipt of 
subsidies on that output. However, it is nearly impossible to remove 
the total effects of commodity taxes or subsidies which have been 
built into a firm's cost of inputs, and therefore the term "approximate 
basic value" is used. 
Gross Tables. When an industry is made up of a number of separate 
establishments, and/or a sector is aggregated from a number of 
different industries, transactions between these establishments or 
industries are depicted at the column-row intersection of that sector 
as in the New Zealand 1971-72 tables. These "gross" tables contrast 
with presentation of the inter-industry accounts in "net" terms, 
where intra-sectoral transactions are excluded. 
It would appear, following the discussion by Jensen, et ale (1977: 55-56), 
that derivation of regional tables from a net national table may be 
the preferred option, in that there is a no a-priori reason why 
commodities forming intra-sectoral transactions at the national level 
might also be intra-sectoral flows in the simpler, regional economy. 
Derivation of regional tables from gross national tables, may, therefore, 
overstate intra-sectoral cell entries. Since, however, the New Zealand 
national tables are published in gross terms, intra-sectoral transactions 
were not netted out for this study. Future development of GRIT regional 
tables could investigate the implications of these two methodological 
options further. 
Direct Allocation of Imports. Imports are included in the column of the 
sector which makes the purchase. This convention contrasts with indirect 
allocation of imports, where imports are recorded in the column of the 
sector which would have produced them, and then distributed within 
the row of that sector. 
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In deriving the regional 1-0 tables, detailed 
industry output or employment data were required for 
each Statistical Area (S.A.). These data needed to 
be of sufficient detail to correspond with the 130 
sectors of the national 1-0 table. The 130 sectors 
comprise 9 primary sectors, 87 manufacturing sectors 
and 34 tertiary sectors (refer Appendix 1 for sectoral 
definitions). For the agricultural sectors, regional 
output was estimated using the official agricultural 
statistics for 1971-72. The methodology for regional 
disaggregation of agricultural output is detailed in 
a following section of this chapter. 
Statistics of industrial production for the 
1971-72 year were collected by the Department of 
Statistics in their annual census of manufacturing 
establishments employing two or more people (Department 
of Statistics, 1974a). This survey provides regional 
data on the number of establishments and persons 
engaged for all industries at a regional level, and 
data on salaries and wages paid and value of production 
either by statistical area or, in some cases, combin-
ations of statistical areas. The value of production 
represents "the selling value at the factory of all 
articles manufactured, assembled or processed". It 
is not, therefore, exactly analagous to industry 
output measured in approximate basic values (as 
in the inter-industry study), mainly because the 
latter includes rent receipts, distribution expenses 
to point of sale, and the output of one man estab-
lishments. 
Output data were therefore available at the S .A. 
level for the 87 manufacturing sectors of the I-O 
table. Although the Census records production stat-
istics for more than 100 industries, two of the 
manufacturing sectors in the I-O table had to be 
combined with other sectors due to differences in 
sector classification between the census and I-O 
study (Sectors 10 + 12; Sectors 20 + 21). The number 
of manufacturing sectors was thus reduced to 85. Despite 
recording industrial production in considerable detail, 
some of the output data at the S.A. level in the census 
is withheld for reasons of confidentiality. In those 
cases where the output of an industry in a region was 
not available, output was allocated regionally using 
employment weights. 
As noted previously, the total output from,each 
industry recorded in the census did not, in most cases, 
match precisely the outputs shown in the I-O table. The 
census output data was therefore scaled, either up or 
down, so as to equate with the I-O totals. The 
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difference between output from a sector recorded in 
the Census of Industrial Production and the output 
for the same sector in the 1-0 table was, in most 
cases, less than 10 per cent. 
For all of the remaining sectors the industry 
outputs recorded in the national 1-0 table were 
apportioned regionally using employment data from the 
1971 Census of Population and Dwellings. Again, due 
to differences between the sector classification in 
the 1-0 table and that detailed in the population 
census, 8 of the sectors had to be aggregated with 
others, thus further reducing the total number of 
sectors to 120. 
Sector output in each of the 13 S.A.'s therefore, 
was estimated using either the Department of Statistics' 
Agricultural Statistics 1971-72; the Census of 
Industrial Production 1971-72 or the Census of Population 
and Dwellings 1971. Differences in industry classifi-
cation meant that the original 130 sector table had 
to be aggregated into 120 sectors. These estimates 
of regional sector output were then used for the calcu-
lation of location quotients for each industry in each 
region. However, it was decided that, prior to this, 
the agricultural and livestock industry (sector 1) in 
the 1-0 table should be disaggregated to allow for a 
more accurate representation of farming in each of the 
13 S.A.s. The methodology for this disaggregation 
is detailed in the following section. 
3.2 Disaggregation of Sector 1 - Agricultural and 
Livestock Production 
Although the New Zealand economy is represented 
in considerable detail in the national 1-0 table, 
agricultural production is only represented by three 
sectors - 'agriculture and livestock production', 
'poultry farming' and 'other farming n.e.c. I (I-O 
sectors 1 to 3 respectively). This level of aggregation 
does not allow even for broad regional differences in 
agricultural production and for this reason it was 
felt that greater disaggregation of the main agricult-
ural sector was necessary. Consequently, 'agriculture 
and livestock production' (sector 1), which accounts 
for some 90 per cent of total agricultural production 
in the 1-0 table, was disaggregated into three component 
sectors - (i) sheep/beef farming, (ii) dairying and 
(iii) other main farming. This involved using the 
raw data from which the N.Z. Department of Statistics 
compute the row and column transactions of Sector 1 
in the 130 sector table. 13 
13 In undertaking this disaggregation assistance from 
the Department of Statistics, Wellington, is 
appreciated. 
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In disaggregating the row transactions the 
gross output of Sector 1 was first broken down into 
its component commodities, e.g. live sheep, greasy 
wool, scoured wool, milk and cream, wheat, etc. and 
each commodity apportioned over the three farm types. 
The available data only allowed for two main farm 
types (sheep/beef farming and dairying) to be 
estimated, and so the third farm type (other main 
farming) made up the residual. The way in which the 
main commodity groups were apportioned over these 
three farm types is shown in Table 3.1. This table 
indicates the output characteristics of each farm 
type. It can be seen, for example, that of the output 
of sheep, lambs and wool, 99 per cent is apportioned 
to the sheep/beef farming sector and 1 per cent to 
the 'other main farming' sector. Similarly, for 
pigs, 9 per cent of the output is apportioned to 
the sheep/beef farming sector, 30 per cent to the 
dairying sector and 61 per cent to the 'other main 
farming' sector. For each farm type the commodities 
were then allocated over the 130 purchasing sectors 
in the table to produce three rows in place of the 
14 
original row of Industry 1. 
14 In the compilation of the 1-0 table, a commodity can 
be purchased by many sectors. For example, the 
commodity 'milk and fresh cream' is allocated over 
many purchasing sectors in the table, although, on 
examination of these transactions, it is found that 
98 per cent of the commodity is purchased by just 
three sectors. 
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TABLE 3.1 
Percentage Breakdown of the Main Commodity Groups that 
Comprise the Output of Industry 1 
Main Commodity 
Group 
Sheep 
Lambs 
Wool 
Cattle 
Pigs 
Milk fat 
Crops and seeds 
Other farm 
production 
Other non-farm 
production 
Stock change 
Value of Total 
Gross Output 
$ (m) 
Sheep/ 
Beef 
99 
99 
99 
72 
9 
68 
12 
68 
68 
715.2 
Dairying Residual 
1 
1 
1 
27 1 
30 61 
100 
2 30 
6 82 
24 8 
32 
410.4 56.2 
Agriculture 
and Livestock 
Production -
Sector 1 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
1,181.8 
Source: Computed and compiled from Department of Statistics 
unpublished data. 
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The column transactions of Industry 1 were dis-
aggregated in a similar manner. The Department of 
Statistics derive the column transactions of Industry 1 
from a detailed breakdown of farm expenditure itemised 
under the Farming Costs Price Index. In disaggregating 
the column of Industry 1, these expenditure items were 
apportioned between th~ three farm types and then reallo-
cated over the 130 producing sectors. Each item of 
expenditure is likely to be allocated over more than 
one sector in the table, just as each commodity on the 
output side will invariably be allocated over more than 
one purchasing sector. 
Thus, both the row and column of Industry 1 
were disaggregated into three component parts to 
represent sheep/beef farming, dairying and other main 
farming. The outputs of these three sectors were 
valued at $7l5.2m, $410.4m and $56.2m, respectively 
(1971-72 prices). 
In the 1-0 tables presented in this study, 
therefore, agricultural production is represented 
by five industries - sheep/beef farming, dairying, 
other main farming, poultry farming and other farming 
15 
n.e.c. Although further disaggregation of these 
15 Not elsewhere classified. 
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agricultural sectors would be advantageous in terms of 
achieving a more accurate representation of the structure 
of agricultural production at the regional level, this 
was beyond the scope and resources of the present 
study. 
The national output from each of the five 
agricultural production sectors was apportioned over 
the 13 S.A.s through the use of regional agricultural 
statistics recorded in the Department of Statistics 
1971-72 Census of Agriculture (N.Z. Dept of Statistics, 
1974b). The estimated regional breakdown of each of those 
commodities that together make up the gross output 
of 'agriculture and livestock production' (Sector 1 
in the original 1-0 table) is shown in Table 3.2. The 
method of estimating the regional shares of the national 
total for each commodity is given in the notes that 
accompany Table 3.2. Essentially, regional production 
from sheep, cattle, dairying and pigs has been estimated 
on stock numbers, that for wool on the actual volume of 
wool produced regionally and that for crops and seeds 
on the area planted. 
In the present study 'agriculture and livestock 
production' has been disaggregated into three component 
sectors and so the regional output totals shown in the 
furthermost right hand column of Table 3.2 need to be 
apportioned between the three new sectors - i.e. sheep/ 
beef farming, dairing and other main farming. This was 


TABLE 3.3 
Agricultural Production by Statistical Area and Sector - 1971/72 
Industry/ Sheep/ Dairy Other Poultry Other 
Sector Beef Main Farming Farming 
Statistical Farming n.e.c. 
Area la lb lc 2 3 
......................... $m . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Northland 38.3 48.1 1.5 0.4 3.1 
Central Auckland 23.2 32.8 3.0 9.5 10.2 
South Auckland - 137.8 164.5 Bay of Plenty 7.7 8.4 24.5 
East Coast 30.4 6.0 1.2 0.7 2.6 
Hawkes Bay 74.1 15.2 2.3 2.9 10.8 
Taranaki 31. 0 56.5 2.9 1.9 0.5 
Wellington 102.3 43.0 5.4 5.4 4.6 
Marlborough 14.5 4.0 1.6 1.3 
Nelson 10.2 7.1 2.1 0.8 7.3 
Westland 3.9 3.8 0.2 0.1 
Canterbury 107.1 14.3 18.9 12.7 6.6 
Otago 69.5 7.7 5.0 4.8 3.9 
Southland 72.9 7.4 4.4 0.8 0.1 
New Zealand 715.2 410.4 56.2 48.3 75.6 
Source: New Zealand Department of Statistics (1974). 
Agricultural Statistics 1971-72 and Tables 3.1 and 3.2. 
(10 + 12); 20 + 21; 97 + 98; 100-103; 107-110; 
128-129 -- refer Appendix I}. The categories of 
Final Demand in the national 1-0 table were combined 
to form three sectors - household consumption, exports 
and other final demand;16 and the Primary Imputs were 
similarly aggregated into three sectors - compensation 
. 17 
of employees, imports and other primary 1nputs. 
The modified national table therefore comprised 122 
industry groups with three sectors in each of the 
18 Final Demand and primary Inputs quadrants. This 
was used as the base table from which ·the 13 regional 
tables were derived. 
Using the regional output data for the 122 
sectors, location quotients for each Statistical Area 
45 
were calculated and applied to the a .. coefficients of the 1J 
modified national A matrix. After the LQ adjustment the 
sectors were aggregated so as to achieve more manageable 
tables for the calculation of the multipliers. The 
16 
17 
18 
Other final demand includes government services, 
gross fixed capital formation and stock changes. 
Other primary inputs include operating surplus, 
indirect taxes, subsidies, consumption of fixed 
capital, and second hand assets. 
Industry aggregation reduced the 130 sector table 
to 120 sector. Two additional agricultural sectors 
results in data manipulation at the 122 sector level. 
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122 industry sectors were aggregated to form 25 sectors. 
The sequence of aggregation (shown in Appendix 1), for 
all but a few of the tertiary sectors, was the same as 
that used by the Department of Statistics in condensing 
their 130 sector table into the official 25 sector model. 
In aggregating the 122 sector table, the coefficients 
were weighted by regional sector output. 
The only 'superior' data readily available for 
incorporation into the regional tables were the salary 
and wage payments detailed along with the regional 
output data in the 1971~72 Census of Industrial 
P d . 19 ro uctlon. These salary and wage data, relating to 
the manufacturing sectors in the 25 sector table (sectors 
5-13 inclusive), were used to replace the existing coeffic-
ients in the salaries and wages row of the Primary 
Inputs quadrant (row 26). These salary and wage 
coefficients represent the direct income created by 
a $1 increase in sector output and feature prominently 
in the calculation of the total output and Type 2 
income and employment multiplie:t:'s (i. e. those multipliers 
that encompass the i~duce~ effects of an increase in sector 
output). No similar salary and wage data were available 
for the 16 non-manufacturing sectors of the table. 
19 Refer Appendix 4, note 4, for comment on this point. 
It is appropriate here to comment on the Final 
Demand and Primary Inputs quadrants in the regional 
tables. As was explained in Chapter 2, the non-survey 
procedure used in this study concentrates on making 
adjustments to the a .. coefficients in the A matrix. 
1J 
Little is done to adjust the coefficients in the other 
three quadrants of the I-O model, and in the absence of 
superior data these quadrants appear very much as they 
do in the national table. In the Primary Inputs 
quadrant the coefficients in the imports row have been 
adjusted as have the salary and wage coefficients for 
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industries 5-13. All other coefficients in this quadrant 
are as they appear in the national I-O table. 
The Final Demand quadrants contain even less 
region-specific data. The pattern of household 
consumption, as reflected in column 26, is assumed to 
be the same at all regional levels as at the national 
level. As a category of Final Demand, household 
consumption is an exogenous sector in the model. 
However, when included in the A matrix in the closed 
I-O table, the household consumption column and the 
salaries and wages row form an additional endogenous 
sector which is treated in the same way as the other 
endogenous sectors. It would seem reasonable to suppose 
that a sector with an LQ of less than 1.0, as well as 
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being unable to supply in full the demands made by 
other industry sectors, would be just as unlikely to 
supply all of the output demanded by local households. 
Therefore in the present study it was felt that the 
household consumption column should be subject to the 
same LQ adjustment as the other industry sectors. 
Consequently, the households column in the disaggregated 
table (column 123) was included in the LQ adjustment 
procedure prior to aggregation. The LQ of households 
as a producing sector (i.e. row 123) was taken to be 
1.0. 
No regional data were available for the adjust-
ment of the 'export' and 'other' sectors of Final 
Demand. The 'other' category in the regional tables 
was apportioned from the national columns using 
employment data for each regional industry. The 
entries in the export column were then assumed to 
account for the residual output from each sector. In 
a few instances this residual came out as a negative 
quantity (i.e. for a particular sector inter-industry 
-
sales, plus sales to households and the other category 
of Final Demand, exceeded the total output from that 
sector). This would suggest that the row coefficients 
in the A matrix or the sales to Final Demand for the 
particular industry are overstated. However this 
49 
occurred in only a very few cases and involved small 
discrepancies, and since there was nothing to suggest 
whether the overstated entries occurred in the A 
matrix or household column (in which case the 
multipliers would be affected) or in the 'Other' 
Final Demand category, no adjustment was made to 
the tables. 
Output, income and employment multipliers were 
calculated from the aggregated 25 sector tables. 
In calculating the employment multipliers, an 
employment vector for each region was estimated 
by dividing employment in each industry sector by 
the output from that sector. 20 The direct employment 
coefficients therefore reflect, as do the output and 
income coefficients inherent in the 1-0 tables, 
average rather than marginal changes per unit of 
output. The multipliers are presented in the following 
chapter. 
20 Employment data from the Census of Population and 
Dwellings 1971 were used to estimate the employment 
vector. Ideally, average employment data for the 
1971-72 year should be used which, in most cases, 
would be higher than the Census figures. The employ-
ment multipliers derived in this study may, therefore, 
be marginally understated. 

CHAPTER 4 
RESULTS 
4.1 The 1-0 Multipliers 
Using the aggregated regional GRIT 25 sector 
tables, multipliers have been derived as explained in 
Chapter 2. In the following tables, the output, 
income and employment multipliers are presented for 
each of the 13 Statistical Areas and for New Zealand 
as a whole (Tables 4.1 - 4.14).21 
The simple output multipliers show the direct 
and indirect output generated in response to a unit 
increase in sales to Final Demand. The total output 
multipliers incorporate the induced effect of household 
consumption, and so account for the direct, indirect 
and induced output generated by a unit increase in 
Final Demand sales. 
The income and employment multipliers reflect 
direct, indirect and induced incomes or employment 
impacts given a unit increase in Final Demand sales. 
It must be emphasised that these direct changes pertain 
to individual sectors, whereas "direct" in an output 
sense relates to all sectors -- one of the terminology 
inconsistencies referred to by West & Jensen (1980) 0 
21 Appendix 3 contains the regional transactions tables 
from which these multipliers were derived. 
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. a Sector 
1 Agriculture 
2 Fishing & Hunting 
3 Forestry & Logging 
4 Mining & Quarrying 
5 Mnf. of Food, Beverages & Tobacco 
5 Textiles, Apparel & Leather Prod. 
7 Wood & Wood Products 
8 Paper, Printing & Publishing 
9 Chemicals & Chemical Products, 
10 Non-Metallic Mineral Prpducts 
11 Basic Metal Industries 
12 Fabricated Metal Products 
13 Other Manufacturing 
14 Electricity, Gas & Water 
15 Construction 
16 W. & R. Trade 
17 Transport & Storage 
18 Communication 
19 Business Services 
20 Owner-Occup. Real Estate 
21 Public Administration 
22 Education Services 
23 Health Services 
24 Other Community Services 
2.5' Personal &- Domestic Services 
Table 4.1 
Sectoral Multipliers 
Northland Statistical Area 
output Multipliers Income Multipliers 
Simple Total 
1. 407 
1. 364 
1. 302 
1. 432 
2.019 
1.140 
1.657 
1.131 
1.154 
1. 395 
1. 237 
1.154 
1.601 
1. 570 
1. 242 
1. 380 
1. 075 
1.196 
1. 308 
1. 224 
1.144 
1.169 
1. 265 
1. 298 
1.578 
1.771 
1. 561 
1. 760 
2.252 
1. 497 
2.047 
1. 528 
1. 406 
1.715 
1. 604 
1. 499 
1. 875 
1. 950 
1. 608 
1. 880 
1. 718 
1. 517 
1. 388 
1. 890 
1. 935 
1. 715 
1.877 
1. 671 
Direct Direct + Direct + 
Indirect Indirect + 
Induced 
Income paid/$ of output, 
1971-72 prices 
.100 .186 .232 
.328 
.196 
.224 
.096 
.343 
.257 
.386 
.226 
.238 
.324 
.331 
.177 
.254 
.327 
.429 
.675 
.283 
.650 
.819 
.539 
.571 
.307 
.444 
.283 
.358 
.254 
.389 
.425 
.432 
.274 
.350 
.401 
.376 
.300 
.414 
.400 
.545 
.701 
.351 
.087 
.727 
, .864 
.596 
.668 
.407 
.553 
.352 
.446 
.316 
.485 
.529 
.539 
.342 
.436 
.499 
.469 
.373 
.516 
.499 
.679 
.873 
.437 
.108 
.906 
1. 076 
.743 
.832 
.508 
a Re fer Appendix I, for Sector Defini tions. 
Employment Multipliers (x10- 3) 
Direct Direct + Direct + 
Indirect Indirect + 
Induced 
No's employed/S of, output, 
1971-72 prices 
.084 
.142 
.052 
.071 
.027 
.184 
.097 
.110 
.010 
.062 
.105 
.064 
.046 
.080 
.101 
.104 
.173 
.077 
.127 
.168 
.160 
.183 
.167 
.116 
.175 
.075 
.109 
.112 
.201 
.148 
.123 
.022 
.093 
.128 
.077 
.078 
.128 
.123 
.138 
.180 
.096 
.026 
.149 
.181 
.177 
.210 
.197 
.131 
.221 
.098 
.137 
.131 
.232 
.182 
.157 
.044 
.120 
.159 
.106 
.101 
.160 
.154 
.181 
.235 
.124 
.033 
.206 
.249 
.224 
.263 
.229 
Table 4.2 
Sectoral Multipliers 
Central Auckland Statistical Area 
output Multipliers Income Multipliers 
sectora 
1 Agriculture 
2 Fishing & Hunting 
3 Forestry & Logging 
4 Mining & Quarrying 
5 ~mf.of Food, Beverages & Tobacco 
6 Textiles, Apparel & Leather Prod. 
7 Wood and Wood Products 
8 Paper, Printing & Publishing 
9 Chemicals & Chemical Products 
10 Non-Metallic Mineral Products 
11 Basic Metal Industries 
12 Fabricated Hetal Products 
13 Other Manufacturing 
14 Electricity, Gas & Water 
15 Construction 
16 W. & R. Trade 
17 Transport & Storage 
18 Communication 
19 Business Services 
20 Owner-Occup. Real Estate 
21 Public Administration 
22 Education Services 
23 Health Services 
24 Other Community Services 
25 Personal & Domestic Services 
Simple 
1. 360 
1. 514 
1. 251 
1. 505 
1. 490 
1.514 
1. 533 
1. 509 
1. 449 
1. 457 
1. 615 
1. 508 
1. 489 
1. 451 
1. 852 
1. 403 
1. 496 
1.130 
1. 316 
1. 499 
1. 346 
1.194 
1. 266 
1. 428 
1. 532 
a RC.fer Appendix 1 for Sector Definitions. 
Total 
1. 713 
2.314 
1.711 
2.141 
1. 936 
2.180 
2.225 
2.215 
1. 986 
2.144 
2.095 
2.204 
2.195 
1. 934 
2.680 
2.158 
2.426 
2.326 
1.927 
1. 728 
2.617 
2.659 
2.306 
2.592 
2.368 
Direct Direct + Direct + 
Indirect Indirect + 
Induced 
Income paid/$ of output, 
1971-72 prices 
.114 
.327 
.196 
.226 
.147 
.255 
.261 
.271 
.198 
.275 
.144 
.276 
.285 
.183 
.254 
.335 
.405 
.675 
.267 
.650 
.819 
.539 
.547 
.329 
.212 
.480 
.276 
.382 
.267 
.399 
.415 
.424 
.322 
.412 
.288 
.417 
.423 
.290 
.496 
.453 
.558 
.718 
.367 
.138 
.763 
.879 
.623 
.698 
.501 
.312 
.705 
.406 
.561 
.393 
.587 
.610 
.623 
.474 
.605 
.423 
.614 
.622 
.426 
.730 
.666 
.820 
1.055 
.539 
.202 
1.121 
1.292 
.917 
1. 026 
.737 
Employment Multipliers (xlO- 3) 
Direct Direct + Direct + 
Indirect Indirect + 
Induced 
No's employed/$ of output, 
1971-72 prices 
.114 .146 .176 
.142 
.052 
.072 
.045 
.106 
.073 
.086 
.068 
.075 
.032 
.083 
.073 
.045 
.080 
.096 
.096 
.173 
.071 
.127 
.168 
.160 
.178 
.158 
.186 
.074 
.115 
.087 
.154 
.117 
.130 
.10S 
.114 
.071 
.124 
.113 
.072 
.150 
.131 
.i40 
.185 
.099 
.040 
.158 
.185 
.185 
.221 
.210 
.25S 
.114 
.170 
.125 
.212 
.177 
.191 
.151 
.173 
.112 
.184 
.174 
.114 
.221 
.196 
.220 
.288 
.151 
.059 
.268 
.312 
.275 
.321 
.282 
U1 
W 
Sectora 
1 Agriculture 
2 Fishing & Hunting 
3 Forestry & Logging 
4 Mining & Quarrying 
5 Mnf. of Food, Beverages & Tobacco 
6 Textiles, Apparel & Leather Prod. 
7 \vood and Wood Products 
8 Paper, printing & Publishing 
9 Chemicals & Chemical Products 
10 Non-Metallic Mineral Products 
11 Basic Metal Industries· 
12 Fabricated Metal Products 
13 Other Manufacturing 
14 Electricity, Gas & Water 
15 Construction 
16 W. & R. Trade 
17 Transport & Storage 
18 Communication 
19 Business Services 
20 Owner-Occup. Real Estate 
21 Public Administration ' 
22 Education Services 
23 Health Services 
24 Other Community Services 
25 Personal & Domestic Services 
Table 4.3 
Sectoral Multipliers _ 
South Auckland - Bay of Plenty Statistical Area 
Output Multipliers 
Simple Total 
1. 470 
1. 272 
1. 314 
1. 571 
2.081 
1. 221 
1.. 776 
1. 548 
1. 225 
1. 446 
1.185 
1. 267 
1. 288 
1. 680 
1. 702 
1. 304 
1. 475 
1. 091 
1. 227 
1. 369 
1. 248 
1.171 
1.198 
1. 335 
1. 384 
1. 702 
1. 748 
1. 637 
2.104 
2.365 
1. 616 
2.263 
1. 974 
1.514 
1.814 
1. 604 
1. 676 
1. 715 
2.045 
2.210 
1. 778 
2.096 
1.898 
1. 621 
1. 484 
2.085 
2.166 
1. 887 
2.088 
1. 892 
Income Multipliers 
Direct Direct + Direct + 
Indirect Indirect + 
Induced 
Income paid/$ of output, 
1971-72 prices 
.104 
.336 
.196 
.293 
.074 
.279 
.234 
.230 
.187 
.186 
.311 
.276 
.289 
.177 
.254 
.330 
.405 
.675 
.272 
.650 
.819 
.539 
.539 
.321 
.202 
.415 
.281 
.465 
.248 
.344 
.425 
.371 
.252 
.321 
,366 
.356 
.372 
.318 
.443 
.414 
.542 
.704 
.344 
.100 
.730 
.868 
.601 
.657 
.443 
.263 
.540 
.366 
.604 
.322 
.447 
.553 
.483 
.328 
.418 
.476 
.463 
.484 
.414 
.576 
.538 
.705 
.916 
.447 
.131 
.949 
1.130 
.783 
.855 
.577 
a Refer Appendix 1 for Sector Definitions. 
Employment Multipliers (x10- 3) 
Direct Direct + Direct + 
Indirect Indire.ct + 
Induced 
No's employed/$ of output, 
1971-72 pric~s 
.076 
.139 
.052 
.090 
.026 
.155 
.069 
.056 
.051 
.068 
.615 
.087 
.076 
.046 
.080 
.099 
.099 
.173 
.073 
.127 
.168 
.160 
.180 
.159 
.113 
.163 
.076 
.140 
.110 
.180 
.123 
.095 
.070 
.107 
.633 
.111 
.100 
.083 
.136 
.125 
.141 
.181 
.093 
.03') 
.150 
.182 
.179 
.214 
.197 
.133 
.203 
.103 
.185 
.134 
.213 
.164 
.131 
.094 
.139 
.669 
.145 
.136 
.114 
.179 
.165 
.193 
.249 
.126 
.039 
.220 
.266 
.237 
.278 
.239 
Table 4.4 
Sectoral Multipliers 
East Coast Statistical Area 
Output Multipliers Income Multipliers Employment Multipliers (x10- 3 ) 
Sector a Simple Total Direct Direct + Direct + Direct Direct + Direct + 
Indirect Indirect + Indirect Indirect + 
Induced Induced 
Income paid/$ of output, NO's emp1oyed/$ of output, 
1971-72 prices 1971-72 prices 
1 Agriculture 1. 432 1.659 .117 .212 .277 .085 .125 .l47 
2 Fishing & Hunting 1. 267 1. 715 .337 .421 .549 .138 .167 .209 
3 Forestry & Logging 1. 309 1. 612 .196 .285 .371 .052 .078 .106 
4 Mining & Quarrying 1. 436 1.811 .216 .352 .459 .074 .114 .149 
5 Mnf. of Food, Beverages & Tobacco 1. 806 2.169 .184 .341 .445 .048 .119 .153 
6 Textiles, Apparel & Leather Prod. 1.169 1. 482 .240 .293 .383 .139 .157 .186 
7 Wood and Wood Products 1. 484 1. 915 .275 .405 .529 .119 .160 .200 
8 Paper, Printing & Publishing 1.191 1. 659 .371 .439 .573 .120 .139 .183 
9 Chemicals & Chemical Products 1.120 1. 420 .245 .281 .367 .185 .195 .223 
10 Non-Metallic Mineral Products 1. 399 1. 734 .193 .315 .411 .071 .109 .140 
11 Basic Metal Industries 1.193 1. 491 .222 .281 .366 .043 .060 .088 
12 Fabricated Metal Products 1. 229 1. 592 .265 .340 .444 .126 .150 .184 
l3 Other Manufacturing 1. 212 1. 676 .368 .436 .569 .178 .198 .241 
14 Electricity, Gas & Water 1. 647 1. 975 .176 .308 .402 .046 .081 .112 
15 Construction 1.537 1.972 .254 .409 .534 .080 .129 .pO 
16 11. & R. Trade 1. 263 1. 714 .338 .424 .553 .105 .132 .174 
17 Transport & Storage 1.392 1. 958 .410 .532 .693 .099 ."l37 .190 
18 Communication 1.087 1. 838 .675 .705 .920 .173 .182 .252 
19 Business Services 1. 217 1. 636 .314 .393 .512 .092 .115 .154 
20 Owner-Occup. Real Estate 1. 304 1. 400 .09l .118 .028 .037 
21 Public Administration 1. 231 2.010 .650 .731 .954 .127 .151 .224 
22 Education Services 1.148 2.070 .819 .866 1.129 .168 .182 .268 
23 Health Services 1.177 1. 815 .539 .599 .728 .160 .179 .238 
u 24 Other Community Services 1. 317 2.020 .544 .661 .862 .178 .212 .277 u 
25 Personal & Domestic Services 1. 343 1. 812 .322 .441 .572 .165 .203 .247 
a Refer Appendix 1 for Sector Definitions. 
Sectora 
1 
2 
3 
4 
5 
Agriculture 
Fishing & Hunting 
Forestry & Logging 
Mining & Quarrying 
Mnf. of Food, Beverages & Tobacco 
6 Textiles, Apparel & Leather Prod. 
7 wood & Wood Products 
8 Paper, Printing & Publishing 
9 Chemicals & Chemical Products 
10 Non-Metallic Mineral Products 
11 Basic Metal Industries 
12 Fabricated Metal Products 
13 Other Manufacturing 
14 Electricity, Gas & Water 
15 Construction 
16 W. & R. Trade 
17 Transport & Storage 
18 Communication 
19 Business Services 
20 Owner-Occup. Real Estate 
21 Public Administration 
22 Education Services 
23 Health Services 
24 Other Community Services 
25 Personal & Domestic Services 
Table 4.5 
sectoral Multipliers 
Hawkes Bay Statistical Area 
Output Multipliers 
Simple Total 
1. 502 
1. 241 
1. 300 
1. 447 
1. 886 
1. 565 
1. 464 
1. 207 
1. 276 
1. 444 
1. 226 
1. 308 
1. 216 
1. 644 
1. 600 
1. 309 
1.372 
1. 093 
1. 225 
1. 331 
1. 237 
1.157 
1.189 
1. 331 
1. 369 
1. 759 
1. 728 
1. 635 
1. 879 
2.265 
1. 903 
1. 937 
1. 726 
1. 510 
1. 823 
1.572 
1.689 
1.650 
2.007 
2.096 
1.814 
2.008 
1. 923 
1. 646 
1. 441 
2.094 
2.175 
1. 894 
2.102 
1. 896 
Income Multipliers 
Direct Direct + Direct + 
Indirect Indirect + 
Induced 
Income paid/$ of output, 
1971-72 prices 
.113 .219 .289 
.340 .415 .547 
.196 
.225 
.159 
.163 
.270 
.371 
.113 
.196 
.2.28 
.233 
.304 
.177 
.254 
.339 
.426 
.675 
.283 
.650 
.819 
.539 
.539 
.327 
.285 
.368 
.323 
.287 
.402 
.442 
.199 
.323 
.295 
·.324 
.370 
.309 
.422 
.430 
.542 
.707 
.358 
.094 
.729 
.867 
.600 
.656 
.449 
.377 
.485 
.426 
.379 
.531 
.583 
.262 
.426 
.389 
.428 
.488 
.408 
.557 
.567 
.715 
.933 
.472 
.124 
.962 
1.144 
.792 
.866 
.592 
a Refer Appendix 1 for Sector Definitions. 
Employment Multipliers (xlO- 3) 
Direct 
No's 
.075 
.137 
.052 
.072 
.045 
.089 
.083 
.124 
.047 
.050 
.152 
.085 
1. 952 
.046 
.080 
.101 
.105 
.173 
.078 
.127 
.168 
.160 
.177 
.165 
Direct + Direct + 
Indirect Indirect + 
Induced 
employed/$ of output, 
1971-72 prices 
.116 .139 
.160 .203 
.077 .107 
.112 .150 
.117 .150 
.l37 
.122 
.144 
.072 
.087 
.172 
.114 
1. 973 
.081 
.131 
.129 
.140 
.182 
.100 
.028 
.150 
.182 
.179 
.212 
.234 
.167 
.163 
.189 
.093 
.120 
.202 
.147 
2.011 
.112 
.174 
.173 
.196 
.254 
.137 
.038 
.224 
.271 
.240 
.279 
.250 
Sectora 
1 Agriculture 
2 Fishing & Hunting 
3 Forestry & Logging 
4 Mining & Quarrying 
5 r.mf. of Food, Beverages & Tobacco 
6 Textiles, Apparel & Leather Prod. 
7 Wood and Wood Products 
8 Paper, Printing & Publishing 
9 Chemicals and Chemical Products 
10 Non-Metallic Hineral Products 
11 Basic Metal Industries· 
12 Fabricated Hetal Products 
13 Other Manufacturing 
14 Electricity, Gas & Water 
15 Construction 
16 W. & R. Trade 
17 Transport & Storage 
18 Communication 
19 Business Services 
20 Owner-Occup. Real Estate 
21 Public A~~inistration 
22 Education Services 
23 Health Services 
24 Other Community Services 
25 Personal & Domestic Services 
Table 4.6 
Sectoral Multipliers 
Taranaki Statistical Area 
Output Multipliers 
Simple Total 
1.449 
1.237 
1.219 
1. 493 
2.038 
1. 212 
1. 380 
1.141 
1. 254 
1. 346 
1. 465 
1. 337 
1. 223 
1. 618 
1. 553 
1. 252 
1. 355 
1. 079 
1.190 
1. 310 
1. 212 
1.140 
1.186 
1. 258 
1. 330 
1. 633 
1. 651 
1. 488 
1. 956 
2.301 
1. 581 
1. 797 
1.587 
1. 438 
1. 704 
1. 822 
1. 730 
1. 610 
1. 928 
1. 976 
1. 674 
1.900 
1. 792 
1. 568 
1. 403 
1. 947 
2.018 
1. 796 
1. 934 
1. 767 
Income Multipliers 
Direct Direct + Direct + 
Indirect Indirect + 
Induced 
Income paid/$ of output, 
1971-72 prices 
.093 .181 .230 
.332 
.196 
.301 
.107 
.296 
.298 
.390 
.106 
.240 
.227 
.285 
.314 
.176 
.254 
.339 
.426 
.675 
.304 
.650 
.819 
.539 
.571 
.320 
.406 
.265 
.455 
.259 
.362 
.410 
.439 
.181 
.352 
.351 
.386 
.380 
.305 
.416 
.415 
.536 
.702 
.372 
.091 
.723 
.863 
.600 
.664 
.430 
.517 
.337 
.578 
.329 
.460 
.521 
.558 
.229 
.448 
.446 
.491 
.483 
.388 
.529 
.527 
.681 
.892 
.472 
.116 
.919 
1. 096 
.762 
.844 
.546 
a Refer Appendix 1 for Sector Definitions. 
Employment Multipliers (xlO- 3 ) 
Direct Direct + Direct + 
Indirect Indirect + 
Induced 
NO's employed/$ of output, 
1971-72 prices 
.096 .136 .152 
.140 
.052 
.092 
.030 
.148 
.093 
.124 
.056 
.120 
.043 
.091 
.141 
.046 
.080 
.101 
.103 
.173 
.086 
.127 
.168 
.160 
.183 
.163 
.163 
.072 
.137 
.127 
.172 
.126 
.138 
.079 
.153 
.073 
.120 
.160 
.080 
.130 
.125 
.137 
.181 
.106 
.027 
.148 
.181 
.179 
.210 
.198 
.200 
.096 
.179 
.150 
.205 
.163 
.178 
.095 
.185 
.105 
.155 
.194 
.108 
.167 
.162 
.185 
.244 
.139 
.036 
.214 
.259 
.233 
.270 
.237 
VI 
-...I 
Table 4.7 
Sectoral Multipliers 
Wellington Statistical Area 
Output Multipliers Income Multipliers 
sectora 
1 Agriculture 
2 Fishing & Hunting 
3 Forestry & Logging 
4 Hining & Quarrying 
5 ~~f. of Food, Beverages & Tobacco 
6 Textiles, Apparel & Leather Prod. 
7 Wood and Wood Products 
8 Paper, Printing & Publishing 
9 Chemicals and Chemical Products 
10 Non-Metallic Mineral Product£ 
11 Basic Metal Industrie~ 
12 Fabricated Metal Products 
13 Other Manufacturing 
14 Electricity, Gas & Water 
15 Construction 
16 W. & R. Trade 
17 Transport & Storage 
18 Communication 
19 Business Services 
20 Owner-Occup. Real Estate 
21 Public Administration 
22 Education Services 
23 Health Services 
24 Other Community Services 
25 Personal & Domestic Services 
Simple 
1. 475 
1. 368 
1. 282 
1. 521 
1. 735 
1. 576 
1. 444 
1. 387 
1. 419 
1. 427 
1. 335 
1.377 
1. 365 
1. 688 
1.771 
1. 396 
1. 509 
1.138 
1. 332 
1. 468 
1. 340 
1.201 
1. 275 
1. 444 
1. 556 
a Refer Appendix 1 for Sector Definitions. 
Total 
1. 838 
2.111 
1. 757 
2.188 
2.183 
2.250 
2.097 
2.096 
1. 864 
2.040 
1.1375 
1. 900 
2.057 
2.235 
2.557 
2.158 
2.443 
2.350 
2.029 
1. 688 
2.624 
2.683 
2.326 
2.617 
2.426 
Direct Direct + Direct + 
Indirect Indirect + 
Induced 
Income paid/$ of output, 
1971-72 prices 
.105 
.336 
.196 
.236 
.120 
.245 
.260 
.300 
.151 
.235 
.227 
.205 
.305 
.177 
.254 
.334 
.403 
.675 
.303 
.650 
.819 
.539 
.535 
.334 
.216 .316 
.441 .646 
.282 
.396 
.266 
.400 
.388 
.421 
.264 
.364 
.320 
.309 
.410 
.325 
.467 
.453 
.555 
.720 
.415 
.131 
.762 
.880 
.625 
.697 
.517 
.413 
.579 
.390 
.586 
.568 
.616 
.387 
.532 
.469 
.453 
.601 
.476 
.683 
.663 
.812 
1. 053 
.607 
.192 
1.115 
1. 288 
.914 
1. 020 
.756 
Employment Multipliers (xlO- 3) 
Direct 
No's 
.085 
.138 
.052 
.075 
.046 
.107 
.087 
.087 
.049 
.076 
.056 
.069 
.104 
.045 
.080 
.100 
.100 
.173 
.085 
.127 
.168 
.160 
.180 
.142 
Direct + Direct + 
Indirect Indirect + 
Induced 
employed/$ of output, 
1971-72 prices 
.126 
.170 
.076 
.120 
.108 
.163 
.124 
.121 
.082 
.113 
.082 
.100 
.136 
.084 
.143 
.133 
.141 
.185 
.116 
.,)39 
.159 
.186 
.186 
.226 
.196 
.158 
.234 
.117 
.177 
.146 
.221 
.181 
.182 
.120 
.166 
.129 
.145 
.195 
.132 
.211 
.199 
.222 
.290 
.176 
.058 
.269 
.314 
.276 
.327 
.271 
U1 
co 
Sectora 
1 Agriculture 
2 Fishing & Hunting 
3 Forestry & Logging 
4 Mining & Quarrying 
5 Mnf. of Food, Beverages & Tobacco 
6 Textiles, Apparel & Leather Prod. 
7 Wood and Wood Products 
8 Paper, Printing & Publishing 
9 Chemicals and Chemical Products 
10 Non-Metallic ~1ineral Products 
11 Basic Metal Industries 
12 Fabricated Metal Products 
13 Other Manufacturing 
14 Electricity, Gas & Water 
15 Construction 
16 W. & R. Trade 
17 Transport & Storage 
18 Communication 
19 Business Services 
20 Owner-Occup. Real Estate 
21 Public Administration 
22 Education Services 
23 Health Services 
24 Other Community Services 
25. Personal & Domestic Services 
Table 4.8 
Sectoral Multipliers 
Marlborough Statistical Area 
output Multipliers 
Simple Total 
1. 465 
1. 372 
1. 316 
1. 473 
1. 864 
1. 255 
1. 513 
1.151 
1. 207 
1.408 
1.252 
1.181 
1.661 
1. 590 
1. 283 
1. 431 
1.107 
1. 225 
1. 336 
1.259 
1.156 
1.195 
1. 306 
1. 348 
1. 715 
1.922 
1. 657 
1. 904 
2.250 
1. 716 
2.020 
1. 705 
1. 475 
1. 826 
1.837 
1. 693 
2.025 
2.094 
1. 773 
2.066 
1. 948 
1. 651 
1. 449 
2.138 
2.183 
1. 912 
2.l33 
1.870 
Income Multipliers 
Direct Direct + Direct + 
Indirect Indirect + 
Induced 
Income paid/$ of output 
1971-72 prices 
.106 
.334 
.196 
.216 
.167 
.308 
.288 
.415 
.161 
.230 
.407 
.378 
.174 
.254 
.326 
.399 
.675 
.282 
.650 
.819 
.539 
.582 
.322 
.211 
.466 
.289 
.364 
.327 
.390 
.429 
.469 
.227 
.354 
.494 
.433 
.308 
.427 
.415 
.538 
.712 
.361 
.096 
.744 
.869 
.607 
.700 
.442 
.281 
.621 
.385 
.486 
.436 
.521 
.572 
.625 
.303 
.472 
.660 
.578 
.411 
.569 
.554 
.718 
.950 
.481 
.128 
.992 
1.159 
.810 
.934 
.590 
a Refer Appendix 1 for Sector Definitions. 
Employment Multipliers (xl0- 3 ) 
Direct Direct + Direct + 
Indirect Indirect + 
Induced 
No's employed/$ of output, 
1971-72 prices. 
.090 
.139 
.052 
.069 
.041 
.133 
.131 
.146 
.108 
.072 
.111 
.107 
.046 
.180 
.103 
.095 
.173 
.077 
.127 
.168 
.160 
.186 
.174 
.134 
.177 
.078 
.111 
.119 
.162 
.176 
.161 
.129 
.109 
.136 
.123 
.081 
.133 
.l30 
.136 
.183 
.099 
.030 
.154 
.183 
.181 
.218 
.211 
.157 
.228 
.llO 
.151 
.155 
.204 
.223 
.212 
.153 
.147 
.190 
.170 
.115 
.180 
.175 
.194 
.260 
.138 
.041 
.234 
.277 
.247 
.294 
.259 
U1 
\D 
Table 4.9 
Sectoral Multipliers 
Nelson Statistical Area 
Output Multipliers Income Multipliers 
Sectora 
1 
2 
3 
4 
Agriculture 
Fishing & Hunting 
Forestry & Logging 
Mining & Quarrying 
5 ~illf. of Food, Beverages & Tobacco 
6 Textiles, Apparel & Leather Prod. 
7 Wood and Wood Products 
8 Paper, Printing & Publishing 
9 Chemicals and Chemical Products 
10 Non-Metallic Mineral Products 
11 Basic Metal Industries 
12 Fabricated Metal Products 
13 Other Manufacturing 
14 Electricity, Gas & Water 
15 Construction 
16 W. & R. Trade 
17 Transport & Storage 
18 Communication 
19 Business Services 
20 Owner-Occup. Real Estate 
21 Public Administration 
22 Education Services 
23 Health Services 
24 Other Community Services 
25 Personal & Domestic Services 
Simple 
1. 382 
1. 391 
1. 334 
1. 638 
1. 650 
1.188 
1. 775 
1.191 
1. 243 
1. 559 
1. 208 
1. 232 
1.195 
1. 708 
1. 669 
1. 287 
1. 416 
1. 099 
1. 239 
1. 393 
1. 265 
1.168 
1.210 
1. 359 
1. 380 
a Refer Appendix 1 for Sector Definitions. 
Total 
1. 667 
1. 931 
1. 398 
2.301 
2.040 
1. 639 
2.328 
1. 748 
1. 626 
:L006 
1. 616 
1. 532 
1. 749 
2.110 
2.218 
1.816 
2.095 
1. 982 
1. 682 
1. 530 
2.184 
2.252 
1. 970 
2.192 
1. 939 
Direct Direct + Direct + 
Indirect Indirect + 
Induced 
Income paid/$ of output 
1971-72 prices 
.130 .229 .310 
.327 
.196 
.335 
.166 
.302 
.243 
.381 
.236 
.183 
.266 
.170 
.384 
.174 
.254 
.335 
.419 
.675 
.275 
.650 
.819 
.539 
.535 
.322 
.434 
.293 
.533 
.313 
.362 
.445 
.448 
.308 
.359 
.32-8 
.241 
.445 
.323 
.441 
.425 
.546 
.709 
.356 
.110 
.739 
.871 
.611 
.670 
.450 
.588 
.396 
.721 
.424 
.490 
.602 
.606 
.416 
.486 
.444 
.326 
.602 
.437 
.596 
.575 
.739 
.960 
.482 
.149 
1. 000 
1.179 
.826 
.907 
.608 
Employment Multipliers (xl0- 3) 
Direct 
No's 
.198 
.142 
.052 
.102 
.052 
.199 
.080 
.124 
.127 
.048 
.622 
.057 
.447 
.046 
.080 
.101 
~100 
.173 
.074 
.127 
.168 
.160 
.179 
.166 
Direct + Direct + 
Indirect Indirect + 
Induced 
employed/$ of output, 
1971-72 prices 
.246 .274 
.175 .227 
.079 .114 
.159 .223 
.145 
.222 
.141 
.143 
.150 
.098 
.641 
.079 
.466 
.086 
.136 
.130. 
.139 
.183 
.098 
.o:n 
.153 
.184 
.183 
.219 
.206 
.182 
.265 
.194 
.196 
.187 
.141 
.681 
.107 
.520 
.124 
.189 
.181 
.204 
.267 
.140 
.046 
.241 
.288· 
.256 
.299 
.260 
0"1 
o 
Table 4.10 
Sectoral Multipliers 
Westland Statistical Area 
Output Multipliers Income Multipliers 
Sectora 
1 Agriculture 
2 Fishing & Hunting 
3 Forestry & Logging 
4 Mining & Quarrying 
5 Mnf. of Food, Beverages & Tobacco 
6 Textiles, Apparel & Leather Prod. 
7 Wood and Wood Products 
8 Paper, Printing & Publishing 
9 Chemicals and Chemical Products 
10 ~on-Metallic Mineral Products 
11 Basic Metal Industries 
12 Fabricated Metal Products 
13 Other Manufacturing 
14 Electricity, Gas & Water 
15 Construction 
16 W. & R. Trade 
17 Transport & Storage 
18 Communication 
19 Business Services 
20 Owner-Occup. Real Estate 
21 Public Administration 
22 Education Services 
23 Health Services 
24 Other Community Services 
25 Personal & Domestic Services 
Simple 
1. 307 
1.182 
1. 308 
1.635 
1. 646 
1. 230 
1. 678 
1.139 
1.124 
1. 427 
1.184 
1.159 
1. 694 
1. 578 
1. 263 
1. 436 
1. 091 
1.196 
1. 333 
1. 221 
1.151 
1.172 
1. 281 
1. 335 
a Refer Appendix 1 for Sector Definitions. 
Total 
1. 463 
1. 559 
1.577 
2.161 
1. 869 
1.605 
2.083 
1.571 
1. 338 
1.811 
1. 562 
1. 564 
1.999 
1. 980 
1. 652 
1. 937 
1. 759 
1. 580 
1. 428 
1. 913 
1.972 
1. 741 
1. 941 
1. 753 
Direct Direct + Direct + 
Indirect Indirect + 
Induced 
Income paid/$ of output 
1971-72 prices 
.094 
.338 
.196 
.358 
.116 
.321 
.257 
.406 
.188 
.268 
.339 
.377 
.175 
.254 
.328 
.396 
.675 
.331 
.650 
.819 
.539 
.586 
.323 
.165 
.399 
.284 
.555 
.236 
.397 
.428 
.457 
.226 
.407 
.399 
.429 
.322 
.424 
.411 
.529 
.• 706 
.406 
.101 
.732 
.868 
.602 
.697 
.441 
.211 
.509 
.362 
.708 
.301 
.505 
.545 
.582 
.288 
.518 
.509 
.546 
.411 
.541 
.524 
.674 
.900 
.518 
.128 
.933 
1.106 
.767 
.889 
.562 
Employment Multipliers (xlO- 3) 
Direct Direct + Direct + 
Indirect Indirect + 
Induced 
No's employed/$ of output, 
1971-72 price$ 
.084 
.138 
.052 
.108 
.038 
.182 
.079 
.133 
.114 
.075 
.339 
.182 
.046 
.080 
.111 
.096 
.173 
.094 
.127 
.168 
.160 
.187 
.163 
.113 
.160 
.078 
.168 
.096 
.215 
.130 
.148 
.126 
.117 
.363 
.199 
.086 
.134 
.137 
.139 
.182 
.116 
.031 
.151 
.183 
.180 
.218 
.202 
.129 
.197 
.105 
.220 
.118 
.252 
.170 
.192 
.147 
.155 
.401 
.239 
.116 
.174 
.176 
.189 
.249 
.155 
.041 
.220 
.265 
.237 
.284 
.243 
Ci'\ 
i-' 
Sectora 
1 Agriculture 
2 Fishing & Hunting 
3 Forestry & Logging 
4 Mining & Quarrying 
5 Mnf. of Food, Beverages & Tobacco 
6 Textiles, Apparel & Leather Prod. 
7 Wood and Wood Products 
8 Paper, Printing & Publishing 
9 Chemicals and Chemical Products 
10 Non-Metallic Mineral Products 
11 Basic Metal Industries 
12 Fabricated Metal Products 
13 Other Manufacturing 
14 Electricity, Gas & Water 
15 Construction 
16 w. & R. Trade 
17 Transport & Storage 
18 Communication 
19 Business Services 
20 Owner-Occup. Real Estate 
21 Public Administration 
22 Education Services 
23 Health Services 
24 Other Co~munity Services 
25 Personal & Domestic Services 
Table 4.11 
Sectoral Multipliers 
Canterbury Statistical Area 
output Multipliers 
Simple Total 
1. 641 
1.477 
1. 301 
1. 501 
1. 925 
1. 581 
1.550 
1. 351 
1.341 
1.412 
1. 320 
1. 444 
1. 367 
1. 681 
1. 795 
1.410 
1.509 
1.135 
1. 305 
1.453 
1. 344 
1.203 
1. 275 
1. 434 
1. 520 
2.109 
2.337 
1. 819 
2.198 
2.599 
2.398 
2.358 
2.107 
1. 939 
2.158 
1. 979 
2.171 
2.092 
2.268 
2.672 
2.231 
2.514 
2.430 
1.992 
1. 689 
2.720 
2.788 
2.405 
2.713 
2.419 
Income Multipliers 
Direct Direct + Direct + 
Indirect Indirect + 
Induced 
Income paid/$ of output 
1971-72 prices 
.107 .260 .393 
.336 
.196 
.230 
.189 
.291 
.287 
.308 
.231 
.288 
.272 
.270 
.291 
.179 
.254 
.334 
.401 
.675 
.281 
.650 
.819 
.540 
.554 
.328 
.478 
.288 
.388 
.375 
.454 
.450 
.420 
.333 
.415 
.36.6 
.404 
.403 
.327 
.488 
.457 
.559 
.720 
.382 
.131 
.765 
.882 
.628 
.712 
.500 
.722 
.435 
.586 
.567 
.686 
.679 
.635 
.502 
.627 
.553 
.610 
.609 
.493 
.737 
.690 
.844 
1. 088 
.577 
.198 
1.156 
1. 332 
.949 
1. 075 
.755 
a Refer Appendix 1 for Sector Definitions. 
Employment Multipliers (xlO- 3 ) 
Direct Direct + Direct + 
Indirect Indirect + 
Induced 
No's employed/$ of output, 
1971-72 prices 
.083 
.139 
.052 
.073 
.056 
.125 
.082 
.098 
.074 
.087 
.119 
.087 
.113 
.045 
.080 
.098 
.097 
.173 
.176 
.127 
.168 
.160 
.180 
.160 
.140 
.182 
.078 
.118 
.135 
.185 
.130 
.130 
.103 
.124 
.148 
.128 
.146 
.084 
.149 
.136 
.144 
.186 
.105 
.039 
.160 
.187 
.187 
.225 
.213 
.182 
.260 
.125 
.181 
.196 
.258 
.202 
.198 
.157 
.191 
.208 
.193 
.211 
.137 
.228 
.210 
.235 
.302 
.167 
.060 
.284 
.329 
.389 
.340 
.294 
0'1 
IV 
Table 4.12 
sectoral Multiplier~ 
Otago Statistical Area 
Output Multipliers Income Multipliers 
Sectora 
.i. Agriculture 
2 Fishing & Hunting 
3 Forestry & Logging 
Mining & Quarrying 
5 Mnf. of Food, Beverages & Tobacco 
5 ~extiles, Apparel & Leather Prod. 
7 Wood and Wood Products 
a Paper, Printing & Publishing 
9 Chemicals and Chemical Products 
:0 Non-Metallic Mineral Products 
11 Basic Metal Ind~stries 
12 Fabricated Metal Products 
13 Other Manufacturing 
14 Electricity, Gas & Water 
15 Construction 
16 W. & R. Trade 
17 Transport & Storage 
18 Communication 
19 Business Services 
20 Owner-Occup. Real Estate 
21 Public Administration 
22 Education Services 
23 Health Services 
24 Other Community Services 
25 Personal & Domestic Services 
Simple 
1. 585 
1 .. 335 
1. 33 7 
1. 538 
1~857 
1. 57'S 
1. 490 
1. 290 
1. 370 
1. 534 
1. 341 
1. 373 
1. 275 
1.672 
1. 695 
1. 373 
1. 467 
1.111 
1. 285 
1. 412 
1. 302 
1.188 
1. 240 
1. 405 
1.461 
a Refer Appendix 1 for Sector Definitions. 
Total 
1. 923 
2.001 
1. 776 
2.152 
2.365 
2.251 
2.127 
1. 904 
1. 742 
2.110 
1. 730 
2.000 
1. 848 
2.156 
2.373 
2.033 
2.286 ' 
2.172 
1. 873 
1. 592 
2.424 
2.496 
2.160 
2.437 
2.188 
Direct Direct + Direct + 
Indirect Indirect + 
Induced 
Income paid/$ of output, 
1971-72 prices 
.100 
.3.12 
.196 
.243 
.. 177 
.. 3 =.2 
.286 
.317 
.139 
.230 
.166 
.305 
.297 
.179 
.254 
.330 
.406 
.675 
.297 
.650 
.819 
.539 
.546 
.333 
.226 
.,447 
,294 
.412 
,341 
,." 5 3 
.427 
.. 412 
.249 
.387 
.251 
.421 
.385 
• 325 
.455 
.443 
.550 
.712 
• 395 
.121 
• 753 
.877 
.617 
.693 
.488 
.322 
.635 
.418 
.585 
.484 
.644 
.607 
.585 
.354 
.549 
.371 
.598 
.546 
.461 
.646 
.629 
.781 
1. 012 
.561 
.171 
1. 070 
1.247 
.877 
.984 
.693 
Employment Multipliers (x10- 3 ) 
Direct Direct + Direct + 
Indirect Indirect ~ 
Induced 
No's employed/$ of output, 
1971-72 prices 
.078 .128 .158 
.136 .170 .230 
.052 
.077 
.053 
.137 
.095 
.. 095 
.057 
.068 
.141 
.112 
.129 
.045 
.080 
.101 
.100 
.173 
.083 
.127 
.168 
.160 
.179 
.153 
.080 
.125 
.123 
.190 
.137 
.122 
.090 
.114 
.177 
.150 
.155 
.084 
.142 
.135 
.144 
.184 
.111 
.037 
.157 
.185 
.184 
.221 
.201 
.120 
.181 
.169 
.251 
.195 
.178 
.124 
.166 
.211 
.206 
.207 
.128 
.203 
.195 
.218 
.280 
.164 
.053 
.259 
.304 
.267 
.315 
.267 
0' 
v.. 
Sectora 
1 !\griculture 
2 :'ish~:l.g & Hunting 
3 ?o~es~ry & Logging 
4 ~ining & Quarrying 
5 1,':.:.f. of Food, Beverages & Tobacco 
6 Textiles, Apparel & Leather Prod. 
7 '/Jood an::: Wood Produc-::s 
8 Pape~, Printing & Publishing 
9 Chemicals and Chemical Procucts 
10 Non-Metallic Mineral Products 
11 B2Sic Metal !ndustri~s 
12 Fabricated Meta: Products 
13 Other Man~facturing 
14 Electricity~ Gas & Water 
15 Construction 
16 W. & R. T~ade 
17 T~anspo~t & Storage 
18 Co~~uncation 
19 Business Services 
20 Owner-Occup. Real Estate 
21 Public Administration 
22 Education Services 
23 Health Services 
24 Other Community Services 
25 P~rsona1 & Domestic Services 
Table 4.13 
Sectoral Multipliers 
Southland Statistical Area 
Output Multipliers Income j\1u1 tip1iers 
Simple Total 
1. 544 
1. 332 
1. 285 
1. 603 
1.948 
1. 491 
1. 581 
1. 475 
1. 289 
1. 466 
1. 517 
1. 340 
1. 248 
1. 570 
1. 648 
1. 265 
1. 384 
1. 088 
1. 223 
1. 359 
1. 240 
1.158 
1.180 
1. 294 
1. 332 
1. 753 
1. 768 
1. 567 
2.121 
2.285 
1. 705 
2.034 
1. 870 
1.478 
1. 855 
1. 808 
1. 742 
1.694 
1.872 
2.091 
1. 681 
1. 930 
1. 791 
1. 606 
1. 465 
1. 970 
2.024 
1. 779 
1. 958 
1. 760 
Direct Direct + Direct + 
Indirect Indirect + 
Induced 
Income paid/$ of output, 
1971-72 prices 
.099 .209 
.332 
.196 
.330 
.183 
.101 
.293 
.259 
.099 
.243 
.166 
.303 
.377 
.178 
.254 
.334 
.426 
.675 
.307 
.650 
.819 
.539 
.559 
.318 
.438 
.283 
.520 
.338 
.215 
.458 
.396 
.190 
.390 
.292 . 
.403 
.448 
.303 
.444 
.417 
.547 
.706 
.385 
.106 
.733 
.869 
.601 
.666 
.430 
.268 
.560 
.362 
.666 
.432 
.275 
.586 
.507 
.243 
.500 
.373 
.515 
.573 
.388 
.568 
.534 
.700 
.963 
.492 
.136 
.938 
1.112 
.769 
.853 
.550 
a Refer Appendix 1 for Sector Definitions. 
Employment Multipliers (xl0- 3) 
Direct Direct + Direct + 
Indirect Indirect + 
Induced 
No's emp1oyed/$ of output, 
1971-72 prices 
.080 .127 .145 
.140 .175 .214 
.052 .077 .102 
.100 .156 .202 
.046 .125 .155 
.116 .153 .172 
.099 .149 .190 
.056 .094 .129 
.044 .070 .087 
.063 .107 .142 
.022 .352 .078 
.127 .156 .192 
.201 .221 .260 
.045 .')79 .105 
.080 .137 .177 
.101 .126 .163 
.105 .142 .190 
.173 .182 .244 
.087 .109 .143 
.032 .041 
.127 .151 .216 
.168 .182 .259 
.160 .179 .232 
.181 .212 .270 
.169 .204 .242 
0'1 
~ 
Sectora 
1 Agriculture 
2 Fishing and Hunting 
3 Forestry & Logging 
4 Mlning & Quarrying 
5 Mnf. of Food, Beverages & Tobacco 
Textiles, Apparel & Leather Prod. 
7 Wood & Wood Products 
8 Paper, Printing & Publishing 
9 Chemicals & Chemical Products 
10 Non-Metallic Mineral Prod~cts 
11 Basic Metal Industries 
12 Fabricated Metal Products 
13 Other Manufacturing 
14 Electricity, Gas & Water 
15 Construction 
16 W. & R. Trade 
17 Transport & Storage 
18 Communication 
19 Business Services 
20 Owner-Occup. Real Estate 
21 Public Administration 
22 Education Services 
23 Health Services 
24 Other Community Services 
25 Personal & Domestic Services 
d Refer Appendix 1 for Sector Definitions. 
Table 4.14 
Sectoral Multipliers 
National Tabl.> 
Output Multipliers Income Multipliers 
Simple 
1.662 
~. 539 
1.415 
1. 679 
2.181 
1.675 
1. 864 
1. 710 
1.472 
1. 692 
1. 651 
l. 528 
1. 519 
1. 732 
1. 999 
l.482 
1. 582 
1.151 
1. 350 
1. 567 
1.392 
1. 244 
1. 322 
1.495 
1. 598 
Total 
2.212 
2.599 
2.098 
2.729 
2.966 
2.633 
2.921 
2.754 
2.094 
2.673 
2.359 
2.389 
2.472 
2.474 
3.154 
2.506" 
2.846 
2.731 
2.213 
1. 906 
3.085 
3.189 
2.711 
3.061 
2.724 
Direct Direct + Direct + 
Indirect Indirect + 
Induced 
Income paid/$ of output, 
1971-72 prices 
0.105 
.335 
.196 
.276 
.139 
.260 
.255 
.276 
.158 
.248 
.167 
.251 
.292 
.178 
.254 
.334 
.407 
.675 
.283 
.650 
.819 
.539 
.545 
.328 
.252 
.485 
.313 
.481 
.359 
.438 
.484 
.478 
.285 
" .449 
.324 
.395 
.436 
.339 
.529 
.469 
.579 
.723 
.395 
.155 
.775 
.890 
.636 
.717 
.515 
.397 
.766 
.493 
.759 
.566 
.691 
.763 
.754 
.449 
.708 
.511 
.622 
.688 
.535 
.834 
.739 
.913 
1.141 
.624 
.245 
1.222 
1. 405 
1. 003 
1.l31 
.813 
Employment Multipliers (xlO- 3 ) 
Direct Direct + Direct + 
Indirect Indirect + 
Induced 
No's emp1oyed/$ of output, 
1971-72 prices 
.086 
.139 
.052 
.086 
.042 
.115 
.078 
.080 
.055 
.073 
.042 
.082 
.089 
.045 
.080 
.099 
.098 
.173 
.077 
.127 
.168 
.160 
.180 
.156 
.141 
.185 
.085 
.145 
.140 
.181 
.144 
.138 
.093 
.130 
.086 
.125 
.132 
.088 
.161 
.140 
.149 
.187 
.109 
.046 
.163 
.189 
.190 
.229 
.213 
.188 
.276 
.143 
.234 
.207 
.262 
.234 
.227 
.146 
.214 
.146 
.198 
.213 
.151 
.260 
.227 
.257 
.321 
.183 
.075 
.307 
.355 
.308 
.362 
.309 
0'1 
U1 
66 
4.2 Interpretation of the 1-0 Multipliers 
The multipliers from the non-survey 1-0 tables 
need to be interpreted with caution for a number of 
reasons. Some of these reasons pertain to multipliers 
in general, some to those multipliers derived from an 
1--0 table, and some specifically to the multipliers 
derived by way of a non-survey 1-0 table. 
The multiplier estimates pertain to data for 
1971-72. It is unfortunate not to be able to generate 
estimates for more recent years to see how changes in 
t.he structure of the national economy have affected 
the estimates for 1971-72. However, without updating 
the national 1-0 table, the 1971-72 estimates are the 
most recent available. 22 
In general, the multipliers from an 1-0 model 
need to be interpreted with reference to the matrix 
from which they are derived. There are some important 
assumptions pertaining to the coefficients of the 1-0 
-table and these have d dil:'ect bei:tT' ::.n'9 on any derived 
mu1 tipliers. The mOEd: important of the assumptio,ns 
22 
'l'he Departrn('tlt cr ;;tatistics is currently working 
on the preparation of the national 1-0 model for 
1976-77, using primfiry data sources. 
67 
in this respect is that of linearity. The column 
coefficients in the table are treated as constant 
and are representative of average rather than 
marginal input requirements. Constant returns to 
scale are implied, and economies of scale precluded. 
Related to this is the implicit assumption that all 
. . f 11 . 23 sectors ln the economy are operatlng at u capaclty. 
If, for any reason, some industries are operating at 
less than full capacity, then there is likely to be 
an opportunity for these industries to increase their 
output without increasing all of their inputs, 
particularly labour and fixed capital. Thus, where 
excess capacity exists in an economy, the multipliers 
are likely to overstate any income or employment 
impacts, particularly in the short run (e.g. Fookes, 
1980) . 
The multipliers for a particular region are also 
likely to overstate the impacts on the local economy if 
the supply from local firms, in response to the 
increased demand made upon them, is anything less 
than perfectly elastic. Supply constraints in the 
local market are likely to be made good by imports, 
and with a larger import component the regional mult-
iplier effects will be reduced. Similarly, it is 
assumed that the additional resources used by local 
23 Or maintaining a constant level of excess capacity. 
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firms to meet the increased demand have zero opportunity 
cost. Where this is not the case, increased output 
in some sectors may cause a decrease in output from 
other sectors. If such decreases occur within the 
region then the local multiplier effects will again 
be reduced. (If, however, the output of firms outside 
of the region suffers as a result of this reallocation 
of resources, then the regional multipliers will not 
be affected, although the region's increased output 
will not necessarily be reflected in increased national 
output -- the implicit assumption in most cost-benefit 
studies) . 
When using the multiplier of an existing sector 
in an 1-0 table to estimate the impact of a change in 
output in the economy, it is assumed that the change 
in output does not alter the structure of the economy. 
A change of this type would alter the a ij coefficients 
in the 1-0 table which would, in turn, have repercussions 
on the derived multipliers. 
When interpreting the income and employmen~ 
multipliers and the total output multipliers it 
must be remembered that all involve the use of either 
the household income or employment vector. The household 
income and employment coefficients are, of course, 
subject to the same linearity assumptions as the a ij 
coefficients in the A matrix. Any increase in output 
is assumed to lead to a directly proportional increase 
in household income and employment. A further point 
relating particularly to the interpretation of the 
income and employment multipliers is the incidence of 
aggregation of the original 130 sector table. The 
income and employment multipliers are likely to be 
subject to a greater degree of aggregation bias than 
the output multipliers, but no attempt has been made 
in the present study to quantify this. 
As was pointed out in Chapter 2 the multipliers 
derived from a regional non-survey 1-0 table are likely 
to be larger than their counterparts from a more 
accurate survey based table. Location quotients are 
largely to blame for this by underestimating regional 
imports. Consequently, the multiplier estimates are 
overstated because the a .. coefficients are overstated. 1J 
To restate Morrison and Smith (1974: 13), "In any 
study which applies non-survey methods, the volume of 
local transactions will probably be overestimated, 
since these methods almost all involve the implicit 
assumption of maximum local trade," (i.e. the assump-
tion that if a firm can buy its requisite inputs 
locally, then it will do so). 
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The accuracy of the 1-0 tables for the 13 Stat-
istical Areas, and thus the derived multipliers, could 
be considerably improved by the incorporation, when 
available, of a greater amount of 'superior' data, 
particularly where these pertain to the more important 
sectors of the regional economy. Whilst improved 
accuracy of any of the multipliers would be advantag-
eous, more emphasis should probably be placed on the 
overall significance of individual multipliers and on 
their inter-regional differences than on their precise 
values. Such an extension of this study could follow 
the coefficient optimisation procedure suggested by 
West (1980). 
Finally, it should be pointed out that although 
it is theoretically possible, with multiplier estimates, 
to assess the overall impact on the economy of an 
expansion in one or more sectors, it is another matter 
to estimate the time horizon over which the multiplier 
effects will operate. The multipliers themselves give 
an indication of the total impact that eventuates when 
-the economy has reached a new equilibrium. How long 
it will take for this new equilibrium to be reached in 
practice will depend on the velocity of transactions 
within the economy. Some injections may have an 
immediate impact, others a more gradual one. The 
time lags involved with the multiplier effects are 
relevant to planning and regional development and 
should not be overlooked. However, as with the 
multiplier effects themselves, these time lags are 
far from easy to quantify. 
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CHAPTER 5 
SUMMARY AND CONCLUSIONS 
This study has been concerned with estimating 
non-survey 1-0 tables for each of the 13 Statistical 
Areas in New Zealand and using these tables to derive 
regional output, income and employment multipliers. 
The basic methodology used in estimating the non-survey 
tables relied on the Simple Location Quotient (SLQ) 
approach as incorporated in a full methodology of 
generating regional 1-0 tables (GRIT) developed at 
the University of Queensland (Chapter 2). Extensive 
use was made of existing regional ,output and employ-
ment data compiled by the N.Z. Department of Statistics, 
employment being used as a proxy measure for output 
where actual regional output data was unavailable 
(Chapter 3). 
Prior to the adjustment procedure the agriculture 
and livestock industry in the national 130 sector 1-0 
table was disaggregated into three component sectors 
-
with a view to deriving an improved regional breakdown 
of the agricultural industry. Following the SLQ 
adjustment the dis aggregated regional tables were 
consensed to form 25 sector tables. These regional 
1-0 tables offer approximate models of the economy 
in each of the Statistical Areas of New Zealand. 
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The accuracy of the tables, and the multipliers, 
could undoubtedly be improved by the use of more 
regional 'superior' data, and with methodological 
refinements. These multipliers do, however, reveal 
differences both between sectors within a region and 
between regions for a particular sector. They will, 
therefore, be of use in analysis of the economic 
structure of different regions in New Zealand and in 
assessing the relative output, income and employment 
impacts of alternative investment programme options. 
While the actual figures have to be interpreted with 
caution, and could be improved with further research, 
they will contribute to economic analysis at a regional 
level and strengthen this component of policy formulation 
and investment appraisal. 
75 
REFERENCES 
Brown, W.A.N. 1980. The Economic Impacts of the Tiwai 
Point Aluminium Smelter on the Southland Region. 
A report prepared for Comalco Ltd., Auckland. 
Brown, W.A.N. & Hubbard, L.J. 1980. "The Regional 
Development Impacts of Irrigation Schemes", Paper 
presented to the Second National Conference of the 
New Zealand Irrigation Association, Oamaru, April 15-17. 
Chenery, H.B. and Clark, P.B. 1962. Inter Industry 
Economics. John Wiley & Sons, New York. 
Doekson, G.A. and Little, C.H. 1968. Effect of Size 
of the Input-Output Model on the Results of an 
Impact Analysis. Agricultural Economics Research 
20(4) 134-138. 
Fookes, T.W. 1980. Social and Economic Impact of the 
Huntly Power Station. 1978-79 Progress Report. 
Working Paper No. 10, School of Social Sciences, 
University of Waikato. 
Hoover, E.M. 1975. An Introduction to Regional 
Economics. 2nd ed. Knopf, New York. 
Hubbard, L.J. & Brown, W.A.N. 1979. The Regional 
Impacts of the Irrigation Development in the Lower 
Waitaki. Research Report No. 99, Agricultural 
Economics Research Unit, Lincoln College, Canterbury. 
Jensen, R.C. 1980. "An Introspective Evaluation of the 
Regional Input-Output Technique." Paper to the 
First World Regional Science Congress, Cambridge, Mass. 
Jensen, R.C., Manderville, R.D. & Karunaratne, N.D. 1977. 
Generation of Regional Input-Output Tables for Queensland. 
Report to the Co-ordinator General's Department and the 
Department of Commercial and Industrial Development, 
Department of Economics, University of Queensland. 
----~~-.--~~~----~~~--_r----~~----~----~~--' 1979. Regional Economic Planning : Generation of Regional 
Input-Output Tables, Groom Helm, London. 
Jensen, R.C. & West, G.R. 1980. The Effect of Relative 
Coefficient Size on Input-Output Multipliers. 
Environment & Planning, Vol 12 : 659-670. 
Leontief, W.W. 
1919-1939. 
1951. The Structure of American Economy, 
2nd ed. Oxford University Press, New York. 
Lowe, R.J. 1977. "Regional Employment Impact of Possible 
Economic Development Work", pp. 126-141 in King Country 
Land Use Study, Department of Lands & Survey Report of 
the Economic Working Party, Wellington. 
76 
Manderville, T.D. (ed). 1978. Proceedings of the Input-
Output Workshop of the Second Meeting of the Australian 
and New Zealand Section of the Regional Science Association 
at the University of New South Wales. Department of 
Economics, University of Queensland. 
Manderville, T.D. & Jensen, R.C. 1978. The Impact of Major 
Development Projects on the Gladstone/Calliope, Fitzroy, 
Queensland, and Australian Economies : An Application of 
Input-Output Analysis. Report to the Department of 
Commercial and Industrial Development and Comalco Ltd. 
Department of Economics, University of Queensland. 
Miernyk, W.H. 1965. Elements in Input-Output Analysis, 
Random House, New York. 
Moore, C. 1980. A Survey Based I-O Table of the Northland 
Region (draft) Thesis, University of Auckland. 
Morrison, W.I. & Smith, P. 1974. Non-Survey Input-
New 
Output Techniques at the Small Area Level - An Evaluation. 
Journal of Regional Science 14 (1) : 1-14. 
Zealand Department of Statistics. 1974a Industrial 
Production 1971-72. Government Printer, Wellington. 
, 1974b Agricultural 
Statistics 1971-72. Government Printer, Wellington. 
______ -=~~ __ ~~~~~--~ __ ~~~~---' 1975a Inter-Industry 
Study of the New Zealand Economy 1965-66, Parts 1 and 2. 
Government Printer, Wellington. 
, 1975b New Zealand 
-------=S~t-a-n~d~a-r-d~~I~n~d~u-s~t-r~i-a~l~C~l-a-s-s~i~f~l~'c--ation Manual. Department 
of Statistics, Wellington. 
______ ~--____ ~~~ __ ~~ __ --__ ~=-~~' 1975c 
Census of Population and Dwellings, 1971 
New Zealand 
: Industries and 
1978. Inter-Industry 
Study of the New Zealand Economy, 1971-72. Supplement to 
the Monthly Abstract of Statistics, Jan-Feb 1978. 
Government Printer, Wellington. 
, 1979. 
------~--~~~--~~--~~~~~~~~-New Zealand Input-Output Tables, 1976-77. 
No. 14, Government Printer, Wellington. 
, 1980. 
-----;S::-t;-u-d-:;--y--o-;f::--:t~h-e~N=-=-e-w--=Z=-e-a-:l:-a-n-d-:;--=E"-c-o-n-om y 197 1-7 2 . 
Government Printer, Wellington. 
Provisional 
Misc. Series 
Inter-Industry 
Cat. 13.001 
77 
Rodgers, J.R. 1977. A Note on "Effect of Size of the 
Input-Output Model on the Results of an Impact Analysis". 
Agricultural Economics Research 29(4) : 154-155. 
______ ~-=--_' 1978. A Methodology for Aggregating Industries 
of Input-Output Models, with Application to New Zealand 
Inter-industry Data. Thesis M.Appl.Sc. Lincoln College, 
University of Canterbury, New Zealand. 
Schaffer, W.A. & Chu, K. 1969. Non-Survey Techniques 
for Constructing Regional Interindustry Models. 
Papers of the Regional Science Association, XIII: 
83-101. 
Scott, C.D. 1980. Regional Development Objectives and 
Policies: An Appraisal. Planning Paper No.7, 
New Zealand Planning Council, Wellington. 
West, G.R. 1980. A Procedure for Accuracy Optimisation 
in Input-Output Coefficients. pp 126-154, in West, 
Wilkinson & Jensen (1980). 
West, G.R. & Jensen, R.C. 1980. Some Reflections on 
Input-Output Multipliers. pp 109-125 in West, 
Wilkinson & Jensen, 1980. 
West, G.R., Wilkinson, J.T. & Jensen, R.C. 1979. Generation 
of Regional Input-Output Tables for the State and 
Regions of South Australia. Report to the Treasury 
Department, the Department of Urban and Regional 
Affairs and the Department of Trade and Industry, 
University of Queensland. 
, 1980. Generation 
------~~--~--~~--~~~--~-=~~--~---of Regional Input-Output Tables for the Northern 
Territory. Report to the Northern Territory Department 
of the Chief Ministry. University of Queensland. 

APPENDICES 
80. 
APPENDIX 1 
AGGREGATION OF THE 25 SECTOR GRIT TABLE 
Industry Aggregation 
25 sector GRIT Table 
i. Agriculture 
2. Fishing & Hunting 
3. Forestry & Logging 
4. Mining & Quarrying 
Industry Nume & Sector 
130 Sector National Table 
1 Agriculture and livestock) 
production ) a 
2 Poultry farming 
3 Other farming n.e.c. 
4 Agricultural services 
5 Hunting, trapping and 
game propagation 
7 Fishing 
6 Forestry and logging 
8 Coal Mining and natural 
gas production 
9 Mining and quarrying 
N.Z. Standard Industrial 
Cl assif ica tion 
Major group 111 excl.groups 
11145 1118 and 1119 and part 
of 11142 
Group 11145 
Groups 1118,1119,11142(part) 
Major group 112 
Major group 113 
Division 13 
Division 12 
Division 21,22 excl.group 2201 
Division 23,29 
1971-72 Industrial Production 
Census Industry 
200 
205,207 
5. Manufacture of Food, 10 
Beverages & Tobacco 11 
12 
Meat freezing & preserving)b 
Ham,bacon and smallgoods 
Abattoirs and rural and 
poultry slaughterhouses 
)b Not included 
) Production 
in Industrial 
Census 
6. Textiles,Wearing 
Apparel & Leather 
Products 
7. Wood & Wood 
Products 
13 Butter, cheese and other 
milk products 
14 Milk processing stations 
15 Ice cream 
16 Fruit & vegetable preserving 
17 Fish preserving 
18 Vegetable and animal oils 
and fats 
19 Grain milling 
20 Bread bakeries 
21 Cake,pastry & pie 
ies and kitchens 
22 Biscuits 
) 
factor-)b 
) 
23 Cocoa,chocolate & sugar 
confectionery 
24 Food preparations n.e.c. 
25 Feeds for animals & fowls 
26 Distilling,rectifying and 
blending of spirits 
27 Wine making 
28 Malting and the brewing of 
ale and stout 
29 Aerated waters and cordials 
30 Tobacco,cigars & cigarettes 
31 Wool scouring 
32 Woollen milling 
33 Canvas goods 
34 Made up textiles (other 
than wearing apparel) 
35 Hosiery & other knitting 
mills 
36 Other spinning & weaving 
37 Textiles n.e.c. 
38 Wearing apparel except 
footwear (includes bespoke 
tailors and dressmakers) 
39 Tanning 
40 Fellmongery 
41 Leather goods 
42 Footwear other than rubber 
43 Sawmills 
44 Planing mills und timber 
pL"eSerVa tion 
45 Plywood and veneer 
46 Joinery 
47 Wood products n.e.c. 
48 FUrniture 
49 Nattresses 
210-211( 229) 
212 
209 
216 
218 
372 
219 
220 
Not included in Industrial 
Production Census 
222 
224 
229 
227 
231 
230 
232-234 
236 
240 
250 
251 
286 
289 
260 
254,262,263 
269 
270,272-279,282 
350 
353 
356 
284 
300 
302 
308 
304 
306,309 
320 
325 
Appendix 1 (cont'd) 
. Industry Aggre~ation 
25 Sector GRIT Table 
8. Paper,printing & 
Publishing 
9. Chemicals & 
Chemical Petroleum 
Coal,Rubber and 
Plastic Products 
10. Non-metallic 
Mineral Products 
except products of 
Petroleum & Coal 
11. Basic Metal 
Industries 
12. Fabricated Metal 
Products 
13. Other Manufactur-
ing Industries 
14. Electricity, Gas 
& Water 
Industry Name.& Sector 
130 Sector N~tional Table 
50 Pulp,paper & paperboard 
51 Cardboard boxes,cartons and 
containers 
52 Paper bags and sacks 
53 Paper products n.e.c. 
54 Printing and publishing 
55 Job and general printing 
56 Service industries for printing 
trade 
57 Chemical products n.e.c. 
58 Chemical fertilisers 
59 Paint and varnish 
60 Pharmaceuticals, toilet goods 
and cosmetics 
61 Soap 
62 Ink 
63 Petroleum & coal products 
64 Bituminous paving and roofing 
materials 
65 Motor vehicle tyres and tubes 
66 vulcanising & tyre retreading 
67 Rubber goods other than motor 
vehicle tyres and tubes 
68 Plastics 
69 Pottery, china & earthenware 
70 Glass and glass products 
.71 Structural clay products 
72 Cement 
73 Lime 
74 Concrete products 
75 Ready-mixed concrete 
76 Non-metallic mineral products 
n.e.c.(includes monumental 
and stone masons) 
77 Basic metal industries 
78 Sheetmetal working 
79 Wireworking and nail making 
80 Electro-plating and metal 
polishing . 
81 Metal products n.e.c. 
82 Agricultural ~nd pastoral 
machinery 
83 Machinery n.e.c. 
84 Range making 
85 Electrical machinery, 
appliances n.e.c. & repairs 
86 Radio & television assembly 
87 Boat building & ship repairing 
88 Motor vehicle assembly 
89 Motor body building 
90 Aircraft manufacture, mainten-
ance and repair . 
91 Transport equipment n.e.c. 
92 Optical, surgical and 
dental etc., equipment 
81. 
1971-72 Industrial Production 
Census. Industry 
330 
335 
336 
339 
340 
343 
346 
389 
370 
380 
383 
377 
376 
390 
393 
360 
366 
363 
488 
403 
407 
400 
405 
412 
409 
410 
415,419 
420 
430 
434,436 
437 
326,439 
440 
449 
450 
459 
455 
460 plus Naval Dockyard 
464 
466 
470 
472,479 ~ NZ Railway Workshops 
480 
93 Jewellery 482 
94 Brushes and brooms 484 
95 Toys and sports goods 486 
96 Manufacturing industries n.e.c. 489 
97 Electric light and power ) 
98 Gas manufacture & distribution) 
99 Water works and supply 
NeZ. Standard Industrial 
Classification 
Group 4101 
Group 4102 
Group 4200 
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Industry Aggregation 
25 Sector GRIT Table 
15. Construction 
16. Wholesale & Retail 
Trade,Restaurants 
& Hotels 
17. Transport & 
Storage 
18. Communication 
19. Financing, Ins-
urance, Real Estate 
& Business 
Services 
20. Owner-occupied 
Real Estate 
21. Public 
Administra tion 
22. Education Services 
23. Health Services 
24;.Sanitary Services, 
Welfare Institut-
ions & Social & 
Related Community 
Services 
25. Recreational & 
Cultural Services, 
Repair Services & 
Personal & 
Domestic Services 
Primary Inputs 
26. Compensation of 
Employees 
27. Other Primary 
Inputs 
28. Imports 
Final Demand 
Industry Name & Sector 
130 Sector National Table 
100 
101 
102 
Residential building ) 
Other building ) 
Construction other than ~ 
building(civil engineering) ) 
103 Ancillary building & construct-) 
ion (including maintenance by ) 
104 
105 
106 
Wholesale & retail trade 
Restaurants,cafes & other 
eating & drinking services 
Hotels, rooming houses, camps 
and other lodging places 
107 Rail transport 
108 Passenger road transport 
109 Freight transport by road 
110 Supporting services to 
land transport 
111 Water transport 
112 Air transport 
113 Storage,warehousing, and 
services incidental to 
transport 
114 Communication 
115 Financial institutions 
and services 
'116 Insurance 
117 Real estate 
119 Business services 
120 Renting & leasing machinery 
and equipment 
118 Owner-occupied real estate 
(special national accounting 
sub-group 
121 Public administration 
123 Education services 
124 Health services 
122 Sanitary & similar services 
125 Welfare institutions 
126 Social and related community 
services 
127 Recreational & cultural 
128 
129 
130 
services 
Repair of motor vehicles ) 
and motorcycles ) b 
Repair services n.e~c. ) 
Personal & domestic services 
131 
132-138 
139,140 
b 
) 
2b. Household Consumption 131,133 
132,134-137 
138 
27. Other Final Demand 
28. Exports 
N.Z. Standard Industrial 
Classification 
Major division 
Major division 
Major division 
Major division 
Division 61 and 
Major group 631 
Major group 632 
Group 7111 
Group 7112,7113 
,Group 7114 
Group 7116 
Major group 
Major group 
Major group 
Division 72 
Division 81 
Division 82 
712 
713 
719 
5(part) 
5(part) 
5(part) 
5(part) 
62 
Groups 83101,83102,83109 
Major group 832 
Major group 833 
Group 83101 
,Groups 91011-6,9102 
Major group 931 
Groups 9331,9332 
Division 92 
Major group 934,group 9391 
Major groups 932,935, 
group 9399 
Division 94 
Group 9513 
Groups 9511,9512,9514,9519 
Major groups 952,953,959 
a 
b 
Footnotes to Appendix 1 
Divided to three sub-sectors -- refer Appendix 2. 
Aggregated because of lack of individual sectoral 
data. 
These adjustments meant data were handled at the 
122 sector level. 
Note on Date Sources 
1. For most sectors, regional output and/or employ-
ment data were taken from the 1971 Census of 
Population & Dwellings (N.Z. Department of 
Statistics 1975c) I and the 1971-72 Census of 
Industrial Production (N.Z. Department of 
Statistics 1974a). The former was used for 
sectors 4-9 and 97-130, while the latter was 
used for the manufacturing sectors, 10-96. 
2. For the agricultural sectors, 1-3, regional 
output data were estimated from Agricultural 
Statistics of 1971-72 (N.Z. Department of 
Statistics, 1974b). 
3. For owner-occupied real estate, sector 118, 
regional estimates were derived from population 
weights. 
Interpretative Note 
While the definitions for each of the 130 
sectors, except one, are analagous to those used by 
the Department of Statistics in their 130 sector table 
(N.Z. Department of Statistics, 1980), the aggregation 
to the 25 sector levels contains some discrepancies in 
Sectors 21-25. The two aggregated tables are therefore 
not exactly similar. The one minor definitional change 
was that all Industry 229 was allocated to Sector 24, 
whereas in the Department of Statistics table, part 
is allocated to Sector 24, part to Sector 13. 
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APPENDIX 2 
DISAGGREGATION OF SECTOR 1 --
"AGRICULTURE AND LIVESTOCK PRODUCTION" 
ROWS 
Purchasing Sheep/ Dairy Other Agriculture 
Sectora Beef Main b and Livestock Farming Production 
($m) ($m) ($m) ($m) 
1.1 100.6 18.6 5.3 ) 
1.2 20.6 7.2 1.7 ) 158.1 
1.3 1.6 1.0 1.5 ) 
2 10.0 0.3 4.4 14.7 
3 0.2 0.2 
5 0.1 0.1 
6 0.1 0.1 
10 277.1 44.3 8.0 329.4 
12 48.0 16.7 8.1 72.8 
13 264.3 264.3 
14 26.9 26.9 
16 0.4 0.2 0.6 
18 0.5 0.2 0.7 
19 10.0 0.3 4.4 14.7 
22 0.1 0.1 
23 0.3 0.3 0.1 0.7 
24 0.1 0.1 0.2 
25 5.3 0.2 2.3 7.8 
26 0.2 0.1 0.3 
28 1.1 0.5 1.6 
32 7.0 0.1 7.1 
36 2.8 0.1 2.9 
37 2.8 2.8 
39 0.1 0.1 
42 0.1 0.1 
44 0.4 0.2 0.6 
9 0.8 0.4 1.2 
10 1.1 1.1 
13 0.3 0.3 
16 0.2 0.2 0.4 
18 0.1 0.7 0.1 0.8 
19 0.1 0..2 0.3 
24 0.1 0.1 0.2 
25 0.2 5.4 0.2 5.8 
31 2.6 2.6 
34 1.9 1.9 
36 0.8 0.2 1.0 
38 0.5 0.2 0.7 
42 0.1 0.1 
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Appendix 2 (cont' d) 
Producing Sheep/ Dairy Other Agriculture 
Sectora Beef Main b and Livestock Columns Farming Production 
($m) ($m) ($m) ($m) 
43 1.5 0.8 0.9 3.2 
44 0.7 0.3 1.0 
46 0.1 0.1 0.2 
47 0.6 0.6 1.2 
48 0.1 0.1 
50 0.3 0.3 0.6 
53 0.2 0.1 0.3 
54 1.1 0.8 1.9 
55 0.4 0.2 0.6 
56 0.1 0.1 
57 4.9 2.7 2.4 10.0 
58 31.2 17.4 2.6 51.1 
59 1.9 0.8 2.7 
60 1.9 1.4 3.3 
61 0.5 0.5 
63 3.6 2.2 5.8 
65 0.6 0.2 0.8 1.6 
66 1.3 1.3 
67 0.9 0.9 
46 0.1 0.1 
47 0.1 0.1 0.2 
48 0.1 0.1 
100 0.4 0.1 0.5 
101 0.1 0.1 0.2 
102 0.1 0.1 0.2 
104 0.1 0.1 
105 0.3 1.5 0.1 1.9 
106 0.1 0.3 0.4 
111 0.1 0.1 
118 0.2 0.1 0.3 
121 0.1 0.1 
123 0.2 0.1 0.4 
124 0.2 0.3 0.1 0.6 
126 0.2 0.1 0.3 
127 0.4 0.2 0.6 
Household 16.5 4.6 10.7 31.8 Consumption 
Other Final 
Demand excl. 39.8 18.1 0.3 58.2 
exports 
Exports 166.8 3.9 7.6 178.3 
TOTAL OUTPUT 715.2 410.4 56.2 1,181.8 
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COLUMNS 
Producing Sheep/ Dairy Other Agriculture 
Sectora Beef Main b and Livestock Farming Production 
( $m) ($m) ($m) ($m) 
1.1 100.6 20.6 1.6 
1.2 18.6 7.2 1.0 158.1 
1.3 5.3 1.7 1.5 
4 47.3 11.5 58.7 
68 1.0 0.9 1.9 
73 2.6 1.0 3.6 
74 1.4 1.2 2.6 
75 0.1 0.1 
76 0.2 0.1 0.3 
77 3.2 1.8 5.0 
78 0.1 0.9 1.0 
79 0.4 0.1 0.5 
81 1.7 1.7 0.3 3.6 
82 3.7 2.0 0.3 6.0 
83 0.9 1.1 0.9 2.9 
85 0.2 0.2 
87 0.1 0.1 
88 0.1 0.1 0.2 
91 0.1 0.1 0.2 
93 0.1 0.1 0.2 
94 0.1 0.1 
96 0.1 0.1 
97 4.0 5.2 9.2 
99 0.9 0.9 
102 1.9 0.8 0.8 3.5 
103 0.4 0.3 0.8 
104 23.8 13.3 2.0 39.0 
105 0.1 0.1 0.2 0.4 
106 0.1 0.1 
107 2.8 0.5 1.0 4.2 
108 0.2 0.1 0.3 
109 14.3 2.4 3.2 19.9 
110 0.8 0.8 
111 0.1 0.1 1.2 1.4 
112 4.2 2.3 0.3 6.9 
113 0.4 0.2 0.7 1.3 
114 3.2 2.2 5.4 
115 10.2 5.7 0.8 16.7 
116 3.3 1.5 4.8 
117 5.0 2.8 0.8 8.6 
119 6.4 2.4 1.7 10.5 
120 0.1 0.1 
121 0.4 0.2 0.1 0.8 
124 2.1 1.4 1.1 4.6 
126 2.3 0.8 3.1 
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Appendix 2 (cont'd) 
COLUMNS 
Produc ing Sheep/ Dairy Other Agriculture 
Sectora Beef Main b and Livestock Farming Production 
($m) ($m) ($m) ($m) 
127 0.1 0.1 0.2 
128 4.9 2.8 0.4 8.1 
129 0.1 0.1 0.3 0.5 
Salary and 53.7 35.2 10.8 99 .. 7 Wages 
Other Primary 
Inputs excl. 
import.s 309.1 218.4 10.9 538.9 
Imports 23.2 16.4 3.0 42.6 
Total 
Inputs 715.2 410.4 56.2 1,181.8 
a Sectors numbered as in the 130 sector table (NeZ. Department 
of Statistics, 1980). Refer Appendix 1. 
b The residual. 
NOTE: Totals may not add due to rounding errors. 
Source: Estimated from unpublished data from the N.Z. 
Department of Statistics. 
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APPENDIX 3 
REGIONAL TRANSACTIONS TABLES 
1971-72 
($'000) 
Note: For sectoral definitions, refer Appendix 1. 
Sector 29 contains row and column sums. 
A3.l 
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821 
6t6 
9856 
36549 
1540 
308 
11498 
513 
'4107 
1540 
27514 
14887 
1540 
9240 
() 
103 
o 
o 
103 
308 
66299 
77307 
148~50 
9 10 
o 
o 
o 
11865 
104 
208 
104 
3435 
1561 
15508 
208 
3539 
104 
2914 
1457 
7910 
9471 
520 
·3435 
o 
o 
o 
o 
312 
416 
36645 
37053 
10720 
61498 1559179 441590 268901 354096 420699 1474a9 
11 
o 
o 
o 
711 
o 
305 
o 
102 
203 
o 
19805 
4367 
o 
2742 
203 
5687 
3352 
305 
1625 
o 
o 
o 
o 
o 
102 
16157 
15453 
24883 
12 
o 
o 
o 
104 
o 
1242 
5900 
7867 
23498 
i760 
34885 
101861 
932' 
6936 
4037 
67597 
23602 
4037 
21842 
o 
41. 
104 
o 
311 
2277 
225762 
12991. 
236332 
97002 901214 
13 
o 
o 
o 
209 
105 
837 
628 
# 
1674 
1988 
105 
628 
628 
1151 
419 
105 
2930 
1674 
105 
1779 
(I 
o 
o 
o 
o 
o 
13090 
9313 
7534 
14 
o 
o 
o 
4324 
o 
o 
o 
905 
302 
101 
101 
1106 
o 
100953 
1709 
2916 
2514 
604 
8145 
o 
2212 
101 
101 
101 
402 
52085 
108595 
4625 
'44902 29202 
I-' 
I-' 
0"1 
A3.l4 National Table (Continued) 
~ 15 16 17 18 1 <; 20 21 22 23 24 25 26 27 28 29 
!: I 1002 8$06 402 0 0 300 601 901 1705 406 1110 98200 71900 191700 1382730 
2: I 0 1501 0 0 0 0 100 0 100 0 0 1900 3800 11600 26141 
3: 4106 0 0 0 0 0 100 0 0 0 0 0 54500 2~ 137002 
4: I 15~24 200 0 0 200 2401 601 501 1103 203 202 3400 1400 2900 60796 
5: I 100 790n 804 0 0 0 501 1402 4112 102 0 487999 71000 801:$00 1555306 
6: ! 300 10009 1005 100 401 0 501 0 2006 305 1413 286200 12400 20200 443210 
7: I 82626 5105 703 0 1102 920j 1001 2003 702 305 .1211 51000 22200 13900 266791 
a: 10416 57652 4221 1708 2CZ39 2901 7208 6310 1605 4570 6963 60800 4900 32400 353661 
9: I 35154 16114 11557 301 2605 10403 3404 1402 8825 1219 6862 99400 15000 15500 416847 
10: I 775:8 1802 0 O. 401 3101 300 701 201 0 505 7600 9300 4700 144324. 
11:16410 601 201 0 200 1700 300 200 100 0 202 13001050012500 97585 
12: 90438 20218 36982 130~ 3306 9703 10211 1202 2407 711 8880 225500 276400 30100 900559 
I 
13:; 1502 1301 0 C 501 2201 200 701 301 305 1413 21900 3000 2800 4·2943 
14: I 5008 23521 2713 804 5711 600 3904 5910 3711 3148 4137 73300 2200 700 
15: I 1<;3996 12511 83110 402' 5310 25107 6607 6010 1003 1219 5045 .5600 798600 0 
1<::': j e4529 98889 34771 1809 2(339 15304 10912 3406 12335 7312 22~03 1l25~99 ~23600 168700 
17: I 24733 35732 47936 8239 9017 2501 8009 6410 5215 3453 8476 109300 107500 155600 
! 8: I 3305 24822 5628 0 1 'l233 0 6307 2905 2908 3148 5752 69300 4100 2400 
19: ! 33852 171053 18592 1105 104599 35510 23926 2704 7622 5382 15843 254300 12900 3000 
2J: 
21: I 
22: I 
23: , 
24: I 
25: I 
26: 
o 0 0 0 0 0 0 ·0 0 0 0 342900 0 0 
10616 
o 
o 
1402 
4507 
2<;8;>57 
3703 1306 100 1603 100 3304 100 201 2640 4036 4100 326600 2700 
300 201 0 2eo 100 400 100 0 102 202 46800 258500 0 
200 0 0 100 0 400 0 3911 203 706 117200 186000 300 
8'008 502 100 40~8 0 3504 1302 4413 5179 605 42600 40200 1700 
29526 ,lU55 201 6412 100 2603 1202 H03 711 lE953 170300 18700 1700 
670301 305706 114439 237654 0 238160 252009 169285 67737 94651 0 0 26200 
290935 
1175329 
2016561 
749871 
170105 
841249 
342900 
365551 
307110 
313824 
122392 
284961 
3581265 
27: 1122086 666297 126524 
28: 67804 63057 56579 
35668 3S6236 214463 4905 4407 62078 0 56105 229900' 24900 
24924 358200 228100 
10100 3383269 
3316 11322 7102 28531 5609 17049 15944 29300 1594008 
29: 11175796 201!202 750698 169598 838799 3~2900 366500 307597 314001 124304 288799 4294498 2690200 1562000 21367265 
------_ .. ---_._. _._---_. _._--
I-' 
I-' 
-..J 

APPENDIX 4 
REVIEWER'S COMMENTS 
A draft copy of this report was circulated 
for comment in August, 1980. Feedback from reviewers 
was particularly useful in the final editing of the 
report. This Appendix summarises those detailed 
comments which the authors feel aid in the under-
standing of the methodoloby used and the interpre-
tation of the results. 
1. Proprietor Income. Mr R.J. Lowe emphasised 
that the exclusion of working proprietor income from 
the household income sector tends to underestimate 
the induced impacts associated with increases in 
regional output. Adjustment of the national table 
to include working proprietor income in the household 
row overcomes this deficiency -- refer Lowe (1977). 
There is also a case for adjusting the household 
row further to take account of regional leakages 
due to direct taxation. 
2. Mr Moore has pointed out that comparing multi-
pliers which include the initial impact makes the 
errors appear to be much less than they actually are, 
and that this comparison makes non-survey methods 
119 
120 
appear to be much better than they are. To take a 
specific example,say the survey based multiplier 
is 1.3 and the non-survey based multiplier is 1.5. 
The 1.0 part representing the direct impact is 
common to each and not part of the multiplier effect 
at all. Relating the difference of 0.2 (1.5 - 1.3) 
to the true figure of 1.3 indicates an "error" of 
"only" 15%. It may as validly (or more validly) be 
compared to 0.3 (1.3 - 1.0) to indicate that the 
indirect impact is actually overstated by 67% (0.2/ 
0.3), more fully (1.5 - 1.3)/(1.3 - 1.0). Both 
measures are "true" for what they do, but the latter 
approach is a more reliable guide to how comparable 
survey and non-survey tables actually are. 
3. Intra-sectoral Transactions. Mr Lowe commented 
that he was not fully convinced that intra-sectoral 
transactions were likely to be inter-regional rather 
than intra-regional as a general rule. To consider 
a number of large intra-sectoral transactions, aerial 
top-dressing for pastoral farmers will generally be 
intra-regional, sales of grain to poultry farmers 
and of electricity to electricity distributors for example 
will often be largely intra-regional, and so on. He 
doubts that one can generalise on this point so a careful 
study of intra-sectoral transaction components would be 
necessary before deciding finally which approach was 
preferable. 
4. Superior data -- sometimes termed "region 
specific" data. Mr Lowe noted that the report 
discussion may imply that the only "superior" data 
readily available were from the "Industrial 
Production Statistics". There is however, a 
great deal more in the way of "superior" data 
available, much of it as readily available. 
More specifically, a substanial body of data 
on the distribution industry, local government and 
hospital board expenditure, and the electricity 
supply industry is readily available in published 
form, and, with some effort admittedly, it is possible 
to use unpublished Department of Labour records to 
estimate region-specific wage and salary payments 
for all industries for all employment districts which 
would produce more reliable type II income multipliers. 
The published data even gives purchases of electricity 
by sector by region. There are a lot of other data 
which could be used to significantly improve a re9ional 
transactions table and while difficult to include into 
the standard GRIT programme, it is not difficult to 
produce a modified version embodying similar principles, 
which does enable their use. 
121 
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Of course to take advantage of all or most 
of it represents a large total effort, but it is 
misleading to imply that so little was/is avail-
able. The comparatively small use of "superior" 
data constitutes a serious limitation to the 
results. 
RECENT PUBLICATIONS 
RESEARCH REPORTS 
77. Studies in Costs of Production: Town Milk Supply Farms, 1975-76, 
R]. Gillespie, 1977. 
78. Response Patterns to a Mail Survey of New Zealand Farmers, T.r. 
Ambler, 1977. 
79. Wine: A COlISumer Survey of Christchurch Households, R]. Brodie 
and M.]. Mellon, 1977. 
80. The Energy Requirement of Farming in New Zealatltl, W.A.N. 
Brown and RG. Pearson, 1977. 
81. "Survey of New Zealand Farmer IntentiollS, Expectations, and 
Opinions, April-May 1977, ].G. Pryde, 1977. 
82. Meat.· A Consumer Survey of Christchurch Households, R]. Brodie, 
1977. 
83. Marketing CostsforNewZealand Wool.' 1970-71 to 1975-76, P.D. 
Chudleigh, 1977. 
84. National Wheatgrowers' Survey No.1. 1976-77, RG. Moffitt 
and L.E. Davey, 1977. 
85. Shipping New Zealand's Agricultural Exports: Background and 
Issues, P.D. Chudleigh, 1978. 
86. CtII'rent Cost Depreciation Methods and the Valuation of Farm 
Tractors and Headers, L.E. Davey, 1978. 
87. Optimum-Seeking Designs for Simulation Experiments with Models 
of Agricultural Systems, S.R Harrison, 1978. 
88. Production and Supply RelationshIPs iii the New Zealand Beef and 
Sheep Industries, KB. Woodford and L.D. Woods, 1978. 
89. Computer Simulation Models of Pasture Production in Canterbury: 
Descrzption and User's Manual, G.W. Fick, 1978. 
90. A TrallSport Survey of South Island Farmers, S.L. Young, T.r. 
Ambler, S.]. Filan, 1979. 
91. Bread: A Consumer Survey of ChriJtchurch Households, R]. 
Brodie and M.]. Mellon, 1978. 
92. An Economic SIII'vey of New Zealand Wheatgrowers. Survey No.2 
1977-78, L.E. Davey, RD. Lough, S.A. Lines, RM. Maclean, 
RG. Moffitt, 1978". 
93. An Economic :J;lrvey of New Zealand Town Milk Producers, 1976-
77, L.E. Davey, RG. Moffitt, M. Pangborn, 1978". 
94. Marketing Costs for New Zealand Meat EXj'Ol'ts, 1970/71 to 
1975/76, P.D. Chudleigh, M. Clemes, L.D. Woods, 1975. 
95. Interfibre RelationshIPs and Textile Marketing in Japan, G.W. 
Kitson, 1978. 
96. Survey of New Zealand Farmer Intentions, Expectations, and 
Opinions, June-August 1978, ].G. Pryde, 1978. 
97. Peak Wool Flows through the Marketing System, S.K. Martin, 
1979. 
98. All Economic Survey of New Zealand Town Milk Producers, 1977-
78, RG. Moffitt, 1979. 
99. The Regional Impacts of Irrigation Development in the Lower 
Waitakz; L.]. Hubbard, W.A.N. Brown, 1979. 
100. Recent Trends in the Argentinian Wool IndustlY, S.K. Martin, 
1979. 
101. An Economic S"urvey of New Zealand Wheatgrowers; Enterprise 
Analyslr, Survey No.3, 1978-79, RD. Lough, RM. MacLean, 
P.]. McCartin, M.M. Rich, 1979". 
102. Cheese: A Consumer Survey of Christchurch Households, R]. 
Brodie, M.]. Mellon, 1979. 
103. A Study of Excess Livestock Transport Costs in the South Island of 
New Zealand, RD. Inness, A.C. Zwart, 1979. 
104. An Economic Survey of New Zealand Wheatgrowers: Financial 
Analysis, 1977-78, RD. Lough, RM. MacLean, P.]. McCartin, 
M.M. Rich, 1979". 
105. Potatoes: A Consttmer Survey of Chrirtchurch and Auckland House-
holds, M.M. Rich, M.]. Mellon, 1980. 
106. Survey of New Zealand Farmer Intentions and Opinions, July-
September, 1979,].G. Pryde, 1980. 
107. A Survey of Pestr and Pesticide Use in Canterbury and Southland, 
].D. Mumford, 1980. . 
lOS. An Economic Survey of New Zealand Town Milk Producers, 1978-
79, RG. Moffitt, 1980". 
109. Changes in United Kingdom Meat Demand, RL. Sheppard, 
1980. 
110. Bmcellosis Eradication: a descrzption of a planning model, A. C. 
Beck, 1980. 
111. Ftsh: A Consumer Survey of Chrtstchurch Households, R]. Brodie, 
19S0. . 
112. An Allalysts of Altemative Wheat Pricing Schemes, M.M. Rich, 
L.]. Foulds, 1980". 
113. An Economic Survey of New Zealand I'(Iheatgrowers; Ellterprzse 
Analysis, Slirvey No.4 1979-80, RD. Lough, RM. MacLean, 
P.]. McCartin, M.M. Rich, 1980". 
114. A Review of the Rllral Credit System in New Zealand, 1964 to 
1979, ].G. Pryde, S.K. Martin, 1980. 
115. A Socio-Economic Study of Farm Workers and Farm Managers, 
G.T. Harris, 1980". 
116. An Economic Survey of New Zealand Wheatgl'owers: Financial 
AnalySIS, 1978-79, RD. Lough, RM. MacLean, P.]. McCartin, 
M.M. Rich, 1980". 
117 Mttltzpliers from Regional Non-Sl;rvey Iliput- Output Tables for 
New Zealand, L.]. Huhbard, W.A.N. Brown. 19S1. 
118 Slll'vey of the Health of New Zealand Farmers: October-November 
1980, ].G. Pryde, 1981. 
DISCUSSION PAPERS 
36. Proceedings of a Seminar on Wool Marketing in the 1980's-Held at 
Lincoln College 21 October, 1976, W.O. McCarthy and ].G. 
Pryde (eds.), 1976. 
37. Some Economic Aspects of Conference and Non-Conference Wool 
ShIpping, P.D. Chudleigh, 1976. 
38. A Commellt on FIsheries and Agricultllral Trade Relationshzps 
between New Zealmtd andJapan, G.W. Kitson, 1978. 
39. A Survey of Mid Canterbmy Farmers' Attitudes to Growing Sugar 
Beet, D.Leitch, P.D. Chudleigh and G.A.c. Frengley, 1975. 
40. New Zealand Agriculture and Oil Price Increases, P.D. Chudleigh, 
S. L. Young, W.A.N. Brown, 1979. 
41. Proceedillgs of a Seminar on The Del'elopment of Rational Policies 
for Agricultural Trade between New Zealand and Japan, A. C. 
Zwart, L.]. Wilson (eds), 1979. 
42. A Review of the New Zealand Goat IndtlSfly, RL. Sheppard, 
D.K O'Donnell, 1979. 
43. Goats: A Bibliography, D.K O'Donnell, RL. Sheppard, 1979. 
44. Proceedings of a Seminar/Workshop 011 the New Zealand Goat 
IndZlStry, R]. Brodie, RL. Sheppard, P.D. Chudleigh (eds), 
1979. 
45. An Evaluation of the Southland Flood Relief Tempormy Employmellt 
Programme, G.T. Harris, 1'. W. Stevenson, 1979. 
46. Economic Factors Affectillg Wheat Areas Within New Zealand, 
M.M. Rich, A.C. Zwart, 1979. 
47. Japanese Food Policy and Self Stlfficiency--An Analyszs with 
Reference to Meat; RL. Sheppard, N.J. Beun, 1979. 
48. Corporate Structure of a Beet-Ethanol IndtlStry, W.A.N. Brown, 
].B. Dent, 1980. 
49. The Cost of Overseas Shipping: Who Pays? P.D. Chudleigh, 
1980. 
50 Market Bvaluation: a :Systematic Approach - Frozen Green 
Sprouting Broccoli, RL. Sheppard, 1980. 
51 The E. E. C. Sheepmeat Regime: Arrangements ami Implication.f, 
N. Blyth, 1980. 
52 Proceedings of a Seminar on "Futltre Directiom for New Zealand 
Lamb Marketing". edited by RL. Sheppard, R} Brodie, 
1980. 
53 The Evaillation of Job Creation Programmes with PartiCttlar 
Reference to the Farm Employment Programme, G.l'. Harris, 
1981. 
Additional copies of Research Reports, apart from complimentary copies, are available at $5.00 each. Discussion 
Papers are usually $3.00 but copies of Conference Proceedings (which are usually published as Discussion Papers) are 
$5.00. Remittance should accompany orders addressed to: Bookshop, Lincoln College, Canterbury New Zealand. 
Please add $0.70 per copy to cover postage. 
